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EXECUTIVE SUMMARY

This feasibility study (PS) presents and evaluates remedial
action alternatives for offsite areas adjacent to the Vertac
Chemical Corporation plant, Jacksonville, Arkansas, which
were found to be contaminated with 2,3,7,8-tetrachlorodibenzo-
p-dioxin (TCDD) during the Remedial Investigation ( R I ) . The
sites are shown in Figures 1 and 2.

BACKGROUND

Herbicides of which TCDD is a by-product have been produced
at the Vertac site over the last 30+ years. Herbicide wastes
which contained TCDD were discharged into the sanitary sewer
and into Rocky Branch, a small watercourse that flows into
Bayou Meto. Subsequently the downstream wastewater treat-
ment facilities. Bayou Meto, and flood plains of Rocky Branch
and Bayou Meto became contaminated with TCDD. Attention was
first focused on the Vertac site as a possible source of
TCDD contamination after the National Dioxin Survey of 1978.
Since then several investigations, including the RI, have
confirmed TCDD-contamination in the wastewater facilities (a
sanitary sewer system, an old sewage treatment plant which
is now abandoned, and active aeration pond and oxidation
basins); in two waterways which drain this area and receive
treated wastewater effluent (Rocky Branch and Bayou Meto);
and in the flood plains adjacent to these waterways'.

ACTION LEVEL

The agency for Toxic Substances and Disease Registry (ATSDR)
reviewed data for the Vertac off sites. Based on the ATSDR
recommendations for TCDD reroediation at the site, the follow-
ing action levels were assumed for the various contaminated
areas:

o Wastewater Collection System. The sewer lines
that were indicated in the RI to have TCDD concen-
trations equal to or greater than 1 ppb would be
remediated. This action level was chosen because
the contaminants in the sewer line could migrate
downstream and contaminate the wastewater treatment
facilities. Bayou Meto, and nearby flood plains.

o Old Sewage Treatment Plant. The TCDD-contaminated
sludges, wastes, soils, and sediments in the aban-
doned facilities would be remediated. The surface
soils around the abandoned sewage treatment facil-
ities would be remediated so that an action level
of 1 ppb TCDD is not exceeded. The ATSDR recom-
mended, however, an action level of 5 to 7 ppb
TCDD for soils in and around the abandoned sewage
treatment facilities if the following conditions
were imposed; ( 1 ) the site was not developed for
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agricultural or residential use, ( 2 ) the use and
activities of the site must not become associated
with the production, preparation, handling, consump-
tion, or storage of food, other consumable items,
or food packaging materials, and ( 3 ) the site soils
must be protected from erosion that would uncover
or transport TCDD that could cause unacceptable
human exposure at a future date. Therefore, the
assumed level of remediation of the old sewage
treatment plant area is greater than recommended
by ATSDR. However, including areas with TCDD
levels of 1 to 5 ppb has little impact on the
total quantities and costs for the remedial
actions proposed for the wastewater facilities.

o West Wastewater Treatment Plant. The aeration
pond, oxidation basins, outfall ditch, and the
peripheral land that has TCDD levels exceeding
5 ppb TCDD and that would be zoned for manufactur-
ing would be remediated.

o Rocky Branch and Bayou Meto. An action level of
1 ppb TCDD would apply to the sediments and soil
in and immediately adjacent to the Rocky Branch
and Bayou Meto channels.

o Flood Plain—Residential and Agricultural. A
1-ppb-TCDD action level would be adopted for resi-
dential and agricultural areas.

o Flood Plain—Nonresidential and Nonagricultural.
Nonresidential and nonagricultural areas in the
flood plain (such as woodlands, industrial, and
commercial areas) that are not subject to erosion
and transport processes would have an action level
of 5 ppb TCDD. If the areas are subject to erosion
and transport processes then the action level would
be 1 ppb. (The flood plain is defined not to be
subject to erosion and transport processes if the
area has sufficient ground cover to inhibit erosion.

Using the previously identified action levels and information
from the RI and the RI team, the volumes of contaminated
material assumed to be remediated were estimated. The amount
of contaminated material at a given level could be better
defined with additional testing, such as fine-grid sampling
that was recommended by ATSDR, prior -bo implementing a reme-
dial action. The flood plain and waterways could also be
modelled to estimate sediment desposition areas.

In order to illustrate how remedial costs would vary at
other levels of cleanup, a sensitivity analysis was per-
formed .
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Figure 1
Site Location Map
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REMEDIAL ALTERNATIVES

Remedial alternatives were developed separately for the two
major contaminated areas—the waterways and flood plain and
the wastewater facilities. The technologies selected for
these alternatives were assembled for the purpose of making
comparative evaluations and cost estimates.

Figures 3 and 4 summarize the waste management steps for the
alternatives developed for each of the major contaminated
areas. Tables 1 and 2 summarize the descriptions and eval-
uations of the alternatives. The cost estimates presented
in these tables are order-of-magnitude estimates as defined
by the American Association of Cost Engineers, with an ex-
pected accuracy of +50 to -30 percent. The feasibility level
cost estimates shown have been prepared for guidance in proj-
ect evaluation and implementation from the information avail-
able at the time of the estimate. The final costs of the
project will depend on actual labor and material costs, actual
site conditions, productivity, competitive market conditions,
final project scope, final project schedule, the firm selected
for final engineering design, and other variable factors.
As a result, the final project costs will vary from the es-
timates presented herein. Because of these factors, funding
needs must be carefully reviewed prior to making specific
financial decisions or establishing final budgets.

Seven alternatives, including a no action alternative, were .
developed for the waterways and floodplain. Three of the
alternatives included leaving the contaminated materials in
place and four of the alternatives included removing the
contaminated materials and then either incinerating or dis-
posing in permanent facilities. The estimated times for
implementing the alternatives, excluding the no action
alternative, ranged from 4 years for restricting access to
7 years for local incineration. (The implementation time
refers to the time from when design of the remedial alter-
native commences to when the remediation actions are
complete—except for ongoing maintenance and monitoring).
The present worth of the implementation costs were estimated
to range from $1.4 to $160 million, again excluding the no
action alternative which has no cost associated with it.
The most costly alternatives were the alternatives requiring
incineration followed by the ultimate disposal alternatives.

Seven alternatives, including a no action alternative, were
developed for the wastewater facilities. Two of the alter-
natives included leaving the contaminated materials in-place
and five of the alternatives included removing the contam-
inated materials and then either incinerating or disposing in
permanent facilities. The estimated implementation times,
3-5 years, did not vary much for the different alternatives.
The present worth of the implementation costs were estimated
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to range from $1.7 to $97 million, except no cost is associ-
ated with the no action alternative. Again, the most costly
alternatives were the alternatives requiring incineration.
Disposal in the existing wastewater facilities, a sub-RCKA
alternative, was the least expensive disposal alternative
with an estimated present worth of $40 million.

COST SENSITIVITY ANALYSIS

An analysis was conducted to determine the sensitivity of
capital costs to some key variables—the quantity of material ^
to be remediated, incineration and nonlocal disposal fees, ^
and haul distance to nonlocal incineration or disposal. The \o
results are presented in Tables 3 and 4. Q.,

Varying the cleanup level had a substantial effect on the
costs for remediating the waterways and flood plain.
Varying the assumed cleanup level from 2.5 ppb for the
waterways and flood plain to 0.25 ppb for the flood plain
plus removal of all waterway contaminated sediment increased
the capital cost for the removal alternatives by over five,
to as much as forty times, depending on the alternative.

By increasing the assumed solids content in the wastewater
sludges from 2 percent to 8 percent, the capital costs for
the removal alternatives increased from about 80 percent to
160 percent, depending on the alternative.

The capital costs for the incineration alternatives
increased by about 90 percent to 130 percent as the in-
cineration costs were varied from $400 to $1,500 per ton.
The capital costs for the nonlocal storage alternatives
increased by about 30 percent to 40 percent as the fee for
disposal at a nonlocal RCRA storage facility was varied from
$50 to $300 per cubic yard. The costs for nonlocal incinera-
tion increased by 5-10 percent as the haul distance was
increased from 100 to 500 miles. The costs for nonlocal
disposal increased by 15-20 percent as the haul distance was
increased from 100 to 500 miles.
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Table 3
NATBBUYS AND FLOOD PLAIN

SQlSmVITy AMAUSIS

Capital Cost/Present North, $ •lllloo
Restrict Access and In-Flace Local ' Konlocal ' Local Nonlocal

Variable Factor Ha Action Monitor Migration Coatalnsent Incineration Incineration Disposal Disposal

Base Case* 0 1.6/1.4 4.6/3.8 240/160 220/140 65/49 79/55
Contractor Cost

Range————— 0- 1.6/1.4- 4.6/3.8- 140-330/90-220 130-300/80-190 65/49 73-100/52-71
Incinerationi
$400-1500/ton
Nonlocal

Disposal:
$50-$300/cy

Haul Distance to
Hontocal————
Incineration/
Disposal———

Range 0° l^/l.t 4.6C/3.8 240°/160 220-230/140-150 65/49 '̂ 66-79/47-55
100-500 miles

level of Cleanup/
iiu»nUtror~
Baterlar^"

0.2S ppb'1 0° 4.8/3.5 86/63 3,200/820 2,900/750 550/370 740/470

2.5 pnb11 0° 0.89/0.85 2.2/1.9 81/53 73/48 27/20 30/21

The base case was used for developing and evaluating the alternatives. The Incineration cost ws asaned to be $1,000 per
ton; the nonlocal disposal cost $100 per yd i the haul distance for nonlocal Incineration, 200 •lies; the haul distance for nonlocal
disposal, 500 •llesi the waterway* channels sections with TCCD level* greater than or equal to 1 ppb would he mttdlated. Including
the banks and adjacent flood plain In these sections.
A cleanup level of 0.25 ppb corresponds to the flood plain. All the ooatallnated loose bottoB sedlBent In Rocky Branch

^(9600 ft/4100 yd ) and Bayou Beto (24,800 ft/53,000 yd ) which was Identified In RI would be reiwved.
The cost for this alternative Is not affected by the nrlable factor.
This action level waa applied to the waterways and flood plain.

Costs are In 1986 dollars.
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Table 4
WSTOWtSK FACILITIES
SIMSITIVITY ANALYSIS

Variable

Baae Case

Factor No Action

0

Restrict Access,
AbaBdoo Facilities,

and Nooltor Migration

1.9/1.7 A—120/83
B—1*0/97

Capl

Local
InclBeratIc

lal

n"

Cost/Present Horth. j

Nonlocal
Incineration

A—110/78
B—130/90

i •lllloo
Storage la
Rasteoater
Facilities

57/40

local -
Disposal

A—61/43
B—63/48

Nonlocal
Disposal

A—71/45
B—76/53

)

Contractor Cost

Range 0°
Incineration:

A—80-150/55-87
B—90-180/62-130

A—71-UO/52-99
B—83-170/58-120

57/^OC A—61/43°
B—63/48°

A—67-88/43-54
B—69-95/48-67

$400-$1500/too;
Nonlocal Disposal:
$50-$300/cy

Haul Platance to
Nonlocal Incloer-
ation/DisposaT—

Raa«e O0

100-500 •lies
1.9/1.7° A—120/83°

B—110/97-
A—110-120/76-82
B--130-MO/89-97

57/40° A—61/43°
B—63/48

A—62-71/40-45
B—65-76/46-53

Solids Content of
Ha8teirat.er-5Iua.ns

Range O0

1\-S\ solids
1.9/1.7° A—70-170/48-120

B—90-190/62-130
A--61-160/43-110
B—80-180/57-130

41-72/29-51 A—42-80/31-54
B—45-82/33-62

A—46-97/31-58
B—50-100/35-71

Costs giren without porantheses ale for Alternative A—cleaning of sewers—and Alternative B—resoval of sewer line and pipe lone material.
""•' "— ~~ was used tor developing and evaluating the alternatives. Bie Incineration coat was assuMd to be $1,000 per ton» theThe base
nonlocal disposal cost, $100 per the haul distance for nonlocal iDcloeratlon,

>astewat«r sludges, 5 percent.
200 lilies; the haul distance for nonlocal disposal,

500 •lles> the solids content of toe
The cost for this alternative Is not affected by the variable factor.

Costs are In 1986 dollars.
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Section 1
INTRODUCTION

PURPOSE AND SCOPE OF THIS REPORT

The Comprehensive Environmental Response, Compensation, and
Liability Act (CERCIA) requires that the U . S . Environmental
Protection Agency (EPA) establish procedures to ensure that
the Hazardous Substance Response Trust Fund (commonly known
as Superfund) be used as effectively as possible in respond-
ing to releases of hazardous substances in the environment.
In accordance with CERCIA, the EPA has established a process
for discovering releases, evaluating remedies, determining
the appropriate extent of response, and ensuring that rem-
edies selected are cost-effective. This process is commonly
referred to as the remedial investigation/feasibility, study
(RI/FS) process, and is outlined in the revised National
Contingency Plan (NCP), ( U . S . EPA, November 20, 1 9 8 5 ) .

For every site that is targeted for remedial response action
under CERCIA, the NCP requires that a detailed RI/FS be con-
ducted. The RI emphasizes data collection and site charac-
terization. Its purpose is to define the nature and extent
of contamination at a site to the extent necessary to evalu-
ate, select, and design a cost-effective remedial action.
The FS emphasizes data analysis and decisionmaking; it uses
the data from the RI to develop response objectives and al-
ternative remedial responses. These alternatives are then
evaluated in terms of their engineering feasibility, public
health protection, environmental impacts, and costs.

This feasibility study (FS) provides a wide range of tech-
nical and site-specific information for evaluating optional
remedial actions at the Vertac offsite locations near
Jacksonville, Arkansas, which are contaminated with 2 , 3 , 7 , 8 -
tetracblorodibenzo-p-dioxin (TCDD). The specific technologies
assumed in the remediation alternatives are representative
technologies that are presented to make comparative evalua-
tions and cost estimates. In developing alternatives, sev-
eral assumptions, such as soil stability, soil moisture
content, and dewatering capability of sludges, had to be
made because of the limited detailed site information.

LEGISLATIVE AUTHORITY

The NCP establishes the guidelines and procedures that will
be used to implement the CERCIA Superfund law. The Super-
fund program recognises that responses and cleanups of haz-
ardous waste sites must be tailored to the specific needs of
each site to mitigate the release of hazardous substances
into the environment "which may present an imminent and sub-
stantial danger to public health or welfare."
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REPORT ORGANIZATION

Section 2 of this report provides background information on
the history of TCDD-contamination at and near the industrial
site now occupied by Vertac, Inc., in Jacksonville, Arkansas.
It summarizes the remedial actions taken at the industrial
site, and the results of previous studies, including the
off site remedial investigation.

The rest of this report discusses technologies and remedial
alternatives for two major contaminated areas—the waterways
and the flood plain and wastewater facilities. The remedial
technologies are categorized into three areas: management
of migration, waste handling, and ultimate waste management.
Sections 3 and 4 identify general response actions and screen
technologies. Those technologies retained after preliminary
screening are assembled into remedial alternatives and de-
veloped further in Sections 5 and 6 . Section 7 evaluates
the remedial alternatives based on technical feasibility,
impact on the environment and public health, and conformance
with institutional issues. Section 8 presents the results
of the cost analyses. Section 9 summarizes the development
and analysis of the remedial alternatives.

INFORMATION SOURCES

SITE INFORMATION

Site information was obtained from the Offsite Remedial In-
vestigation, Final Report, ( U . S . EPA, December 1, 1985);
from Ecology and Environment, Inc. employees who worked on
the remedial investigation; and from City of Jacksonville
employees.

REMEDIAL ALTERNATIVES

A search was conducted to gather information on potentially
viable remedial alternatives for the TCDD-contaminated sites.

Previous EPA reports for TCDD-contaminated sites were reviewed
and included the following:

o Draft, Onsite Feasibility Study, Vertac Facility,
Jacksonville, Arkansas, U . S . EPA Region VI report,
March 1984.

o Love Canal Sewers and Creeks, Remedial Alternatives
Evaluation and Risk Assessment, U . S . EPA Region II
report, March 28, 1985.

o Feasibility Study of Final Remedial Actions for
the Minker/Stout Site, Second Agency Review Draft
submitted to U . S . EPA Region VII, February 1986.
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o Central Storage Site Report Feasibility Study;
Missouri Dioxxn Sites, submitted to U . S . SPA Re-
gion VIX, December 1983.

o "Hazardous Waste Facility Permit Application:
Times Beach, Missouri, Interim Central Storage Fa-
cility for Dioxin-contaminated Soil and Debris,"
submitted to U . S . EPA Region VII, April 1984.

o Draft Focused Feasibility Study Report for Romaine
Creek, Missouri, submitted to U . S . EPA Region VII,
July 1985.

o "Final Draft Report: Onsite Storage Focused Fea-
sibility Study, Bliss and Contiguous Properties
Ellisville. Missouri," submitted to U.S. EPA Re-
gion VII, February 1986.

Information was solicited from Tony Gardener, U . S . EPA Reg-
ion VI TCDD Coordinator and Paul des Rosters, U . S . EPA De-
partment Chairman of the TCDD Disposal Advisory Group.

The DIALOG Information Retrieval Service of DIALOG Informa-
tion Services, Inc., was used to search literature for in-
formation on possible remedial actions for TCDD-contaminated
material. Four data bases were used:

o The COMPENDEX data base is a machine-readable ver-
sion of the Engineering Index and includes abstract
information from approximateTy 3,500 engineering
and technical journals published worldwide and
selected government reports and books.

o The NTIS data base covers government-sponsored
research, development, and engineering, plus anal-
yses prepared by federal agencies, their contrac- •
tors, or their grantees.

o The SCISEARCH data base is a mulfcidisciplinary
index to science and technical literature prepared
by the Institute for Scientific Information. In-
formation from approximately 2,600 major scientific
and technical journals published worldwide are
reviewed.

o The MAGAZINE INDEX data base has a broad coverage
of over 435 general interest, magazines.

COST SOURCES

The sources used in developing the costs are listed in Sec-
tion 8—"Cost Analysis."
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USE OF THIS REPORT

This report, in keeping with EPA and NCP guidelines, does
not contain recommendations for specific remedial activities
or a combination of activities. The decisionmaking author- •
ity is vested in the EPA, which reaches a decision only after
receiving input from the public. The benefits, adverse im-
pacts, and costs of each alternative must be weighed in
arriving at the final remedial measures. This report attempts
to provide the decisionmakers with that information.

DE/VERTC5/041
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Section 2
BACKGROUND

SITE HISTORY

This section briefly summarizes past events concerning the
Vertac onsite and offsite TCDD contamination. The informa-
tion presented below was obtained from various sources listed
in the bibliography. The more important sources were the
Arkansas Department of Pollution Control and Ecology (May
1 9 8 3 ) ; CH2M HILL/Ecology and Environment (April 8 , 1 9 8 4 ) ;
the City of Jacksonville, Arkansas (June 1 9 7 1 ) ; Cochran
( 1 9 8 3 ) ; Ecology and Environment (August 3 , 1 9 8 4 ) ; and the
Draft, Onsite Feasibility Study. Vertac Facility, Jackson-
ville, Arkansas ( O . S . EPA, March 1984 ) .

PLANTSITE

The Vertac plantsite, located in Jacksonville, Arkansas,
just north of Little Rock (see Figures 2-1 and 2-2), was
called the Arkansas Ordnance Plant during World War II. The
ordnance plant was purchased in 1948 by the Reasor-Hill Com-
pany, which began to manufacture pesticides at the site,
including (2,4,5-trichlorophenoxy) acetic acid—2,4,5-T. A
by-product of 2,4,5-T production was TCDD.

In 1961, Reasor-Hill sold the plant to Hercules Powder Company
(later Hercules, Inc.) which continued pesticide production
until 1971. Manufacturing during this period produced phenoxy
herbicides. In particular, Hercules made large quantities
of "Agent Orange," which is a mixture of 2,4,5-T and (2,4 -
dichlorophenoxy) acetic acid—2,4-D. Hercules also produced
as separate herbicidal products 2,4,5-T, 2 , 4 - 0 , and
2-(2,4,5-trichlorohenoxy) propionic acid—2,4,5-TP.

In 1963, Hercules began extracting most of the dioxins from
its products. The process produced solid and liquid wastes
that were contaminated with TCDD. For many years, the liquid
wastes were channeled through an equalization basin that was
used primarily for sedimentation and to some degree for pH
equalization. At the outflow end, the pH was adjusted to
near neutral levels prior to discharge, via an outfall line,
into Jacksonville's sewage treatment system. The solid wastes
were buried onsite, mainly in two landfill areas: a south
area and a north area.

A noncontact cooling water pond was constructed on the west
leg of Rocky Branch, a small watercourse on the plant prop-
erty. Although the cooling water pond was to receive only
uncontaminated water, its sediments became contaminated.
The likely sources of contamination were surface runoff from
the area around the process facilities and the formerly open
north landfill area,
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leachate from the buried wastes, and a main surface drainage-
way on the property.

From 1971 to 1976, Transvaal leased the site from Hercules.
In 1976, Transvaal was reorganized into Vertac, Inc., which
still operates the plant. Throughout the Transvaal-Vertac
period, the plant has continued to manufacture 2,4,5-T, 2,4-D,
and 2,4,5-TP. In March 1979, Vertac suspended production of
these substances; however, production of 2,4-D was later
resumed.

Attention was first focused on the Vertac plant after the
National Dioxin Survey in 1978. The EPA sampled production
wastes at the facility, and concentrations as high as 40 parts
per million (ppm) of TCDD were found in the waste sludges.
Lower concentrations were found in materials relating to
other steps of the manufacturing processes. As a result of
these findings. Region VI EPA and the Arkansas Department of
Pollution Control and Ecology (ADPC&E) began investigating
the site. The state investigation showed TCDD contamination
in wildlife and fish as far as 50 miles downstream from the
plant. Samples of the leachate were found to contain TCDD,
various pesticides (particularly 2,4,5-T and 2,4-D) and
trichlorophenols. High levels of TCDD contamination were
found in the sediments of the equalization basin. In
addition, the noncontact cooling water was found to be con-
taminated with phenols, chlorobenzenes, and phenoxy herbi-
cides. TCDD was also found in the cooling pond sediments.

Pursuant to a 1980 Consent Decree, thousands of drums full
of pesticide wastes were recontainerized and placed in stor-
age? a clay barrier wall and a French drain were constructed
at the south burial site; both the south and the north burial
sites were covered and capped; and the equalization basin
was drained, its sediments were solidified, and the basin
was filled and capped. A detailed chronology of the remedial
actions taken by Vertac is contained in the Summary of Tech-
nical Data of the Sampling of Sediment and Fish in BayoS
Meto and Lake DuPree (ADPC&E, 1 9 8 3 ) .

In an onsite inventory in February 1982, 2,747 drums of 2,4,5-T
and 9,472 drums of 2,4-D still bottom (bottom accumulation
from the manufacturing process) were counted. The 2,4-D
inventory now exceeds 22,000 drums and is growing at a rate
of approximately 300 drums per month. In July 1982, Vertac
began a process to recover 2,4-D waste. However, waste re-
covery has been discontinued, and Vertac is currently con-
sidering waste disposal by incineration.

The EPA did not feel that the remedy being implemented at
the site provided adequate protection for human health and
the environment. When negotiations failed to resolve dif-
ferences between the EPA and Vertac, Vertac asked for court
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intervention. In the summer of 1984, the court ruled in
Vertac's favor. To prevent migration of buried wastes at
the plant, the court decision mandated constructing slurry
walls and French drain systems, extending existing clay caps,
upgrading protective vegetation at the burial sites, and
draining the cooling water pond and removing its contaminated
sediments. Vertac completed most of the work in the fall of
1985. Some minor work, such as reseeding and installing a
few sump pumps, has yet to be done.

OFFSITE INVESTIGATION AREA

The offsite investigation area is shown in Figures 2-3, 2-4,
2-5, and 2-6. Surface runoff from the Vertac plant flows
into Rocky Branch, a small watercourse that flows into Bayou
Meto, which is a larger watercourse that flows into the
Arkansas River. The pesticide plant and adjacent
residential, commercial, and industrial areas areas are
served by the Jacksonville sanitary sewer system, which used
to discharge into the Old Sewage Treatment Plant (now
abandoned) and now discharges into the West Wastewater
Treatment Plant (WWTP). The Old Sewage Treatment Plant
discharged into Rocky Branch, and now the WWTP effluent dis-
charges into Bayou Meto. Rocky Branch and Bayou Meto flood
frequently, possibly carrying contaminants from the streams
into the flood plain and several water impoundments in the
flood plain. Bayou Meto waters are also used for irrigation
of nearby farmlands.

Escape of TCDD-contaminants to offsite areas likely dates
back to 1948, when the first pesticide production started,
and became more substantial after production of Agent Orange
began in the 1960's.

The Arkansas Ordnance Plant sewer lines had been constructed
in 1941 and were in operation at the time Reasor-Hill pur-
chased the plant. During the Reasor-Hill period, pesticide
wastes were likely discharged into the sewer lines and into
Rocky Branch.

The Old Sewage Treatment Plant was in operation until 1961.
Although arrangements to treat pesticide wastes were only
formalized in 1961, prior operational problems in the Old
Sewage Treatment Plant were likely caused by discharges from
the pesticide plant. A process waste outfall line was con-
structed in 1961 to convey plant wastes to the Rocky Branch
interceptor, the main line of the area's sewage collection
system. Pretreatment of the process waste consisted only of
pH neutralization and stabilization. However, other sewer
lines had existed between the Arkansas Ordnance Plant and
the Rocky Branch Interceptor, and some plant wastes may have
entered the sewer system through these lines not only before,
but also after the construction of the process waste outfall.
A manhole on one of these lines, manhole 71, was tested in
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1979, when it showed 0.159 parts per billion (ppb) TCDD, and
again in 1981, when it showed 10.9 ppb TCDD.

Prior to the arrangements for treating the plant waste, com-
mercial fishermen and residents along Bayou Meto frequently
complained of odors in the bayou, odd odors and taste in
fish, and also occasional fish kills. After the Old Sewage
Treatment Plant began accepting the plant waste for treatment,
the complaints continued, although the number was reduced.
As a result of the complaints, the Arkansas Pollution Control
Commission conducted a special survey in the upper Bayou
Meto basin in the first half of 1967. The study linked the
problem with high 5-day biochemical oxygen demand (BOD,)
loading and ineffective phenolics removal in the sewage treat-
ment system.

The Arkansas Health Department quarantined Rocky Branch in
the late 1970's from where it flows through the Vertac prop-
erty to its confluence with Bayou Meto and quarantined Bayou
Meto from Jacksonville to where it flows into the Arkansas
River. Commercial fisheries in the bayou have been banned
by the Health Department since 1979 because of TCDD contain!-
nation.

The data collected by ADPC&E and the EPA previous to the
offsite remedial investigation (conducted by Ecology Environ-
ment, Inc. between the fall of 1983 and the spring of 1985)
•covered the period between June 1975 and May 1983 and grad-
ually identified the magnitude of the potential offsite con-
tamination problem. The following is an overview of the
soil/sediment sampling prior to the RZ.

The first samples were collected from June 1975 to August
1975 in the residential area south of the Vertac site. Among
these samples, 4.2 ppb TCOD were found in the rose garden at
2113 Braden Street, and 2 . 6 ppb was found on Lot 21 on West
Lane. All other samples contained less than 1 ppb TCDD.

In September 1979, the first sediment samples were collected
in Rocky Branch and Bayou Meto at some of the bridge cross-
ings. Low concentrations of TCDD were found at most locations,
except in Rocky Branch at the Highway 67/167 crossing, where
2.5 ppb were found, and in Bayou Meto at the Highway 161
crossing, where 1 . 6 ppb were found. A few other locations
were sampled in the residential area south of the Vertac
plantsite. At the WWTP, one sample was taken from the north
oxidation pond, where 8.37 ppb were found, and one from the
south pond, where 7.75 ppb were found. The manhole at Braden
and Alta Lanes was sampled and 0.159 ppb was found, and an
unidentified location of the "Sewerline, Vertac to Jackson-
ville Wastewater Treatment Plant" had 1.13 ppb TCDD.

In May 1980, three soil samples were taken in DuPree Park.
One sump at the "West Side Shoreline of Lake DuPree" contained
0.228 ppb TCDD.
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In March 1981, TCDD samplings were repeated at some of the
previously sampled points at bridge crossings of Rocky Branch
and Bayou Meto. Some new points were added at these locations.
All samples contained concentrations of less than 1 ppb TCDD.
The sampling was also extended to the east and west legs of
Rocky Branch in the residential area immediately south of
Vertac. In the west leg, 0.27 ppb was found. In the east
leg, 0.535 ppb was found. In a drainage ditch adjacent to
the Vertac plant site at Marshall Road, 0.610 ppb was found.
A composite sample collected from the north and south oxida-
tion ponds at the WWTP contained 3.4 ppb TCDD. The manhole
at Braden and Alta Lanes was resampled and 10 . 9 ppb TCOD
were found. Several surface locations in the residential
area were also sampled. None of the samples contained mea-
surable concentrations of TCDD. The locations included are
in the rose garden at 2113 Braden Lane, which had contained
2 . 6 ppb TCDD in 1979.

In December 1981, some locations of Bayou Meto were resampled.
Less than 1 ppb TCDD was found at ail points. In November
1982, another sampling was performed in the residential area.
No measurable TCDO concentrations were found.

In May 1983, the EPA performed extensive sampling of the
residential area near the plant. The samples were not an-
alyzed for TCDD, however. Priority pollutants were analyzed
for 2,4-D, 2,4,5-T, 2,4,5-TP, total chlorinated phenols, and
total chlorinated benzenes. All but one location tested
below the quantification limit. A composite sample from
three locations in the front yard of 625 Carpenter Lane con-
tained 2 ppb 2,4-D, and 1 ppb 2,4,5-T.

Results of the samplings by the EPA and the AOPC6E through
1982 were compiled in the 1983 AOPCSE report.

The only study in the investigation area not performed by
the EPA or the ADPC&E was performed by Environmental and
Toxicological Consultants, Inc. (ETC), on commission from
Vertac. The ETC study was limited to three areas off the
plantsite: Rocky Branch, Bayou Meto, and Lake DuPree, a
lake in a recreation area south of the site. The considera-
tion of Rocky Branch and Bayou Meto was based on previous
data gathered by the EPA or the ADPC&E, and concluded that
TCDD in the watercourses was decreasing. Mew data were gen-
erated for Lake DuPree. The ETC report indicated that Lake
DuPree sediments contained up to 0.192 ppb TCDO.

Most of the data from samplings prior to the RI lack quality
due to inadequate quality control in the field and in the
laboratories and lack of accurate records concerning sampling
methods and sampling locations. Due to these limitations,
comparing sampling results or assessing historical trends is
virtually impossible.
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INTERPRETATION OF SITE

Remedial actions that occur within contaminated areas of a
National Priority List (HPL) site are considered onsite ac-
tions. While onsite actions taken under CERCLA must meet
the intent of the Resource Conservation and Recovery Act
(RCRA), they do not require RCRA permits. Therefore, the
onsite remedial alternatives for this Vertac offsite FS would
not require RCRA permits.

PREVIOUS STUDIES AND REPORTS

Since the Vertac plant was identified as a potentially haz-
ardous site in 1978, a great deal of data have been collected.
These data have formed the basis for several reports covering
such areas as onsite and offsite contamination, environmental
conditions, groundwater, and geology.

The data in these reports will not be repeated here. The
following list identifies these major documents:

1. Aerial reconnaissance of Vertac, Inc., Jacksonville,
Arkansas; U . S . EPA, Las Vegas, November-May 1979.

This report used a series of historical photographs
to document changes that have occurred at the Vertac
site and the locations of spills and contamination.

2. "Final Report for Environmental Assessment Study,
Vertac Chemical Corp. Site, Jacksonville, Arkansas;"
Developers International Service Corp., Memphis,
Tennessee, October 1982.

This report was developed to satisfy the require-
ments of the 1982 Consent Decree and contains an
assessment of onsite conditions.

3. "Supplemental Report for Environmental Assessment
Study, Vertac Chemical Corp. Site, Jacksonville,
Arkansas;* Developer International Service Corp.,
December 1982.

In this report, DISC responds to questions raised
by the EPA as a result of the review of the previ-
ous report, the results of recent testing is in-
cluded, and proposed remedial measures are briefly
outlined.

4. "Technical Report for Rocky Branch, Bayou Meto,
and Lake DuPree;" Environmental Toxicological Con-
sultants, March 1983.
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This report summarizes offsite data that have been
collected since 1979 for the three water bodies.
A final report that includes recent sampling data
was published in late 1983 (undated).

5. "Summary of Technical Data, Jacksonville, Arkansas;"
Arkansas Department of Pollution Control and Ecol-
ogy, Mo date (mid-1983).

This report is a compilation of all data collected
in conjunction with the Vertac plant. Included
are virtually all sampling data and excerpts of
the reports listed above.

6 . "Proposed Onsite Environmental Remediation—Reme-
diation Construction Plan Package for Vertac Cor-
poration Plant Site, Jacksonville, Arkansas,"
D'Appolonia, January 1984.

7. Draft, Onsite Feasibility Study, Vertac Facility,
Jacksonville, Arkansas; Prepared by CH2M HILL,
Inc., for the U . S . EPA, Revised March 30, 1984.

8. Offsite Remedial Investigation, Final Report; pre-
pared by CH2M HILL, Inc., and Ecology and Environ-
ment. Inc., for the O . S . EPA, December 1, 1985.

The results of the investigation are summarized
below.

9 . Vertac Offsite Endangerment Assessment, Draft Re-
port; prepared by CH2M HILL for U . S . EPA Region VI,
April 1986.

The results of this assessment are summarized below.

REMEDIAL INVESTIGATION

The RI for the offsite area adjacent to the Vertac Chemical
Corporation plant was performed between the fall 1983 and
spring 1985. The purpose of the RI was to discover if TCDD
had migrated off the plant site, and if so, to identify con-
taminated areas.

The results of previous studies suggested that contamination
in the investigation area would be concentrated in the sewage
collection and treatment system and along the nearby water-
courses. TCDD is known to have an extremely low water solu-
bility and a strong tendency to bind to soils or sediments.
Therefore, the RI field work on three occasions consisted of
soil and sediment sampling and analysis, as well as a series
of special investigations, including: a flood plain delinea-
tion study to assist in estimating the amount of soil that
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could be contaminated as a result of floods, a sewer lamping
to assist in estimating the amount of sediment in the sewage
collection systems, a sonar survey to assist in calculating
the amount of sediment in the impoundments, and an aquatic
biota survey.

Groundwater sampling and analysis was not included in the
study plan. The decision was based on the low water solu-
bility of TCDD as well as the results of a limited testing
of deep wells in the early stages of the RI, which showed no
measurable TCDD in groundwater. Surface water was also not
tested. Soil and sediment sampling was considered a more
effective use of RI funds.

Previous studies indicated contaminants other than TCDD in
the investigation area, such as 2,4-D, 2,4,5-T, 2,4,5-TP,
chlorinated benzenes, and chlorinated phenols. The RI con-
centrated on TCDD because it is considered the most hazardous
contaminant in the area, and remediation for TCDD would also
remediate most other contamination problems. Limited explor-
atory testing was performed for the other compounds, but the
results were inadequate to precisely determine the extent
and amount of such contamination.

Elevated levels of chlorobenzenes, chlorophenols, and other
contaminants were found principally in the sewage system, to
a much lesser degree at surface locations near the Vertac
plant, and sporadically at locations distant from the plant.
Findings on these other contaminants appear consistent with
known differences in persistency between these substances
and TCDD. These contaminants degrade more readily than TCDD.
In the areas where contaminants other than TCDD were found,
TCDD was also found at concentrations that were of greater
concern than those of the other contaminants.

A total of 324 soil and sediment samples were collected dur-
ing the RI and tested for TCDD. Seventy-four were taken in
December 1983, of which 40 contained measured quantities of
TCDD; 21 were taken in June 1984, of which 1 contained a
measured quantity; and 225 were taken in August 1984, of
which 79 contained measured quantities.

In Rocky Branch, concentrations in excess of 2 ppb were
found in samples upstream of West Main Street and at High-
way 67/167. TCDD concentrations were found to decrease with
distance from the Vertac plantsite.

In Bayou Meto, a wide range of concentrations was found.
The most notable findings were the sharp rise in concentra-
tions below the WWTP outfall into the bayou, and the slight
effect from Rocky Branch entering the bayou. Only a slight
increase was found in samples downstream versus upstream of
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the mouth. Most contamination appeared to be trapped in
sediment between the outfall and Highway 161.

Ho samples from Lake DuPree or the north, middle, or south
unnamed impoundments (Figure 2-3) showed TCDO concentrations
as high as 1 ppb.

In the flood plain, the data indicate possible low-level
contamination. While some contaminated deposit areas were
located, considering the vast expanse of the flood plain and
the small number of samples collected, the existence of other
deposit areas remains a possibility. However, the data in-
dicate that the majority of the flood plain has only low
concentrations of TCDD, if any.

All components of the sewage collection and treatment system,
including the old and west sewage treatment systems (Fig-
ures 2-5 and 2 - 6 ) , appear to be contaminated with TCDD. The
average TCDD concentration of 26 samples in the sewage col-
lection system, excluding the three highest samples, was
7.93 ppb. Including the three highest, it was 21.5 ppb.
The highest concentration was greater than 200 ppb. TCDD
concentrations in the aeration basin averaged 15.7 ppb. In
the north oxidation pond, the average of samples containing
more than 1 ppb was 3.65 ppb. In the south oxidation pond,
it was 4.01 ppb.

The total estimated volume of sediment and sludge in the
WWTP aeration basin and oxidation ponds is 214,000 cubic
yards (yd ) . The total estimated volume in the Old Sewage
Treatment Plant facilities is 500 yd . The total estimated
volume in the sewage collection system is 47 yd .

The HI was successfully completed as intended by the study
plan. However, sewer lamping showed deteriorated and broken
sewer lines and indicated the possibility of exfiltration of
contaminants into the groundwater system. Furthermore,
along the watercourses and in the flood plain, most sample
results were below the lower quantification limit of 1 ppb
specified in the standard Contract Lab Program, including
many measured concentrations.

The RI data also indicated a correlation of TCDD distribution
and scour and deposition activity in the flood plain.

ENDANGERMENT ASSESSMENT

The endangerment assessment (EA) for this site is presented
under a separate cover ( U . S . EPA, June 1 9 8 6 ) . The objective
of the EA is to evaluate the potential health and environ-
mental effects if no remedial action is taken at the offsite
area adjacent to the Vertac Chemical Corporation, Jacksonville,
Arkansas. The EA defines the current or potential health
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and environmental effects if no remedial action is taken at
the off site area adjacent to the Vertac Chemical Corporation,
Jacksonville, Arkansas. It defines the current or potential
future problems attributable to contaminants, primarily TCDD,
at the site.

The EA includes a discussion of the available data and how
it is used. Soil, sediment, and fish were sampled and an-
alyzed for TCDD. In some cases, chlorophenoxy herbicides,
chlorinated benzenes, and chlorinated phenols were analyzed.
Historical data for the site were also considered to identify
contamination trends. Concentrations of compounds identified
in soils and sediments were compared to background concentra-
tions in the investigation area exceeded expected or normal
concentrations for the area.

A discussion of the potential for migration of TCDD from the
sewer system. Rocky Branch, and Bayou Meto was included. It
concludes that TCDD has the potential to migrate out of the
sewage treatment plant, will adsorb onto soils and sediments
and can be transported in the creek beds and flood plains.

Potential exposure pathways to contaminated media include '
direct dermal contact or ingestion of sediments or soils
originating from the sewer system. Rocky Branch, Bayou Meto,
or the flood plains of Rocky Branch and Bayou Meto; inhalation
of volatilized organics, if any, from contaminants in the
sewer system, creek, or flood plain sediments or soils, inges-
tion of fish and other aquatic organisms from Rocky Branch
or Bayou Meto, and ingestion of agricultural products that
have been grown in contaminated soils.

From the estimate of intakes, and considering various expo-
sure scenarios, risks were quantified. The scenario of res-
idential use of the flood plain presents the highest estimated
risk for ingestion of TCDD-contaminated soils. Risk for the
various scenarios ranged from an increase in cancer inci-
dence of one to 10,000 per 10 million people exposed.

ACTION LEVEL

The agency for Toxic Substances and Disease Registry (ATSOR)
reviewed data for the Vertac off sites. The ATSDR report is
included in the appendix of the Endangerment Assessment,
U.S. EPA, June 1986. Based on the ATSDR recommendations for
TCDD remediation at the site, the following action levels
were assumed for the various contaminated areas:

o Wastewater Collection System. The sewer lines
that were indicated in the RI to have TCDD concen-
trations equal to or greater than 1 ppb would be
remediated. This action level was chosen because
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the contaminants in the sewer line could migrate
downstream and contaminate the wastewater treatment
facilities. Bayou Meto, and nearby flood plains.

o Old Sewage Treatment Plant. The TCDD-contaminated
sludges, wastes, soils, and sediments in the aban-
doned facilities would be remediated. The surface
soils around the abandoned sewage treatment facil-
ities would be remediated so that an action level
of 1 ppb TCDD is not exceeded. The ATSDR recom-
mended, however, an action level of 5 to 7 ppb
TCDD for soils in and around the abandoned sewage
treatment facilities if the following conditions
were imposed; ( 1 ) the site was not developed for
agricultural or residential use, ( 2 ) the use and
activities of the site must not become associated
with the production, preparation, handling, consump-
tion, or storage of food, other consumable items,
or food packaging materials, and ( 3 ) the site soils
must be protected from erosion that would uncover
or transport TCDD that could cause unacceptable
human exposure at a future date. Therefore, the
assumed level of remediation of the old sewage
treatment plant area is greater than recommended
by ATSDR. However, including areas with TCDD
levels of 1 to 5 ppb has little impact on the total
quantities and costs for the remedial actions
proposed for the wastewater facilities.

o West Wastewater Treatment Plant. The aeration
pond, oxidation basins, outfall ditch, and the
peripheral land that has TCDD levels exceeding
5 ppb TCDD and that would be zoned for manufactur-
ing would be remediated.

o Rocky Branch and Bayou Meto. An action level of
1 ppb TCDD would apply to the sediments and soil
in and immediately adjacent to the Rocky Branch
and Bayou Meto channels.

o Flood Plain—Residential and Agricultural. A
1-ppb-TCDD action level would be adopted for resi-
dential and agricultural areas.

o Flood Plain—Nonresidential and Nonagricultural.
Nonresidential and nonagricultural areas in the
flood plain (such as woodlands, industrial, and
commercial areas) that are not subject to erosion
and transport processes would have an action level
of 5 ppb TCDD. If the areas are subject to erosion
and transport processes then the action level would
be 1 ppb. (The flood plain is defined not to be .
subject to erosion and transport processes if the
area has sufficient ground cover to inhibit erosion.
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VOLUMES OF CONTAMINATED MATERIALS

Using the previously identified action levels and information
from the RI and the RI team, the volumes of contaminated
material assumed to be remediated were estimated.

The amount and location of offsite contaminated material
varies with time. The contaminated volume estimates given
in the RI for the Rocky Branch, Bayou Me to, and the flood
plain were based on the August 1984 sampling data. Table 2-1 Ln

lists the estimated quantities given in the RI report and r—
the assumed quantities for this report. Figure 2-7 indicates <o
the FS-assumed waterway sections requiring remediation. The o->
land uses were determined from aerial photographs. Zoning „
changes may be required in some areas to conform with the
assumed land uses. The amount of contaminated material at a °
given level could be better defined with additional testing,
such as fine-grid sampling that was recommended by ATSDR,
prior to implementing a remedial action. The flood plain
and waterways could also be modelled to estimate sediment
desposition areas.

The RI estimated volumes and the FS-assumed volumes are ap-
proximately in agreement with the following exceptions:

o West Sewage Treatment Plant—Outfall Ditch. Although
the RI did not find TCDD levels greater than 1 ppb
in the outfall ditch, the outfall ditch was assumed
to require remediation, since TCDD levels in the
oxidation ponds and in the Bayou Meto downstream
from the outfall ditch exceeded 1 ppb.

o Old Sewage Treatment Plant. The FS-assumed volume
of contaminated material was based on conversations
with the RI team; dimensions of existing basins,
sludge drying beds, and outfall ditch (known or
assumed); and assumptions of the quantity of con-
taminated material in each of these facilities/
areas.

o Rocky Branch, Bayou Meto, and Flood Plain. The RI
estimated the total amount of loose bottom
sediments in the channels. In addition to this
material, the FS assumed that bank and near-stream
material would require remediation.

DE/VERTC6/039
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Table 2-1
VOLUMES OF TCDD-COHTAMINATED KkTERIAL ASSDBH) TO BE JIBSBIUXS

Cont—lnation
Source

Host Swag*
Trwtaeot Plant

Old Sewage
Tr—t—nt Plant

' RI
Estioated

Vblu—

214,000 yd
of sedlsmt

180,000 yd3 of
HBStewater

W

500 yd

Sewage Collection
Sy3f«

47 yd

FS
Assus«d
Volu—

216,000 yd of S per-
cent sludge

182,000 yd3 of waste-
water with 1 percent
solids

260 yd3 of sedfont In
outfall ditch

1,500 yd3 of sedUmt
and water In '"T'1""

914 yd3 of soil/
sedis«nt In sludge
drying beds and out-
fall ditch

46yd3

Ccwats on FS Assued Veluge

AsiaMd 81-rwported sedlimit
•as 5-percent sludge.

Assinwd RI-reported vastewater
bad 1-percent solids.

Quantities based oo diatulons
of facilities and description
of —tenals contained la ba-
sins.

Included an
etatloo In

allowance for Teg-

Only th* sewers identified with
TCDD lerels greater than 1 ppb
•ere assnaed to be re—dialed

BocKy Branch

In-stre— sedlsmits 1,900 yd

Bank sedlsmits and ND
soils

Bayou Beto
lB-strea» sedi—lits 10,300 yd

Bank sedUients and W
soils

1,900 yd

3,800 yd3

10,300 yd

7,500 yd3

and'debris In toe channel were
added to the rs-ofsused TOl-
us—. The assusisd voluse of
coiitaainated bank •eterial was
based on ossming an average
stre— cross section and that
the average depth of cootf-
loated uterlal Is 1 foot.

Allowances for overexcavation
and debrif In the chmrl were
added to toe rs-essueed Tol-
uaes. (Allowances not la"
eluded In outtJers presented
in this table.) The asn—d
volus» of contaBioated Bate-
rial was based on assusdng an
average streaB cross section
and that the average depth of
contaxinafced uterial is
1 foot.
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Section 3
PRELIMINARY SCREENING OF REMEDIAL TECHNOLOGIES

FOR WATERWAYS AND THE FLOOD PLAIN

This section identifies general response actions and identi-
fies and screens remedial technologies for managing TCDD-
contaminated wastes in two areas, the waterways (Bayou Meto
and Rocky Branch) and the flood plains of these waterways.
The purpose of this section is to screen available technolo-
gies to a manageable number that appear most promising at °
this time, which will be developed and analyzed later in the co
FS. \0

0\
Various alternative remedial technologies can be applied to Q
the management of hazardous wastes. Differences in waste
chemistry, strength, volume, form, and relative toxicity,
coupled with site-specific requirements, mean that a remedial
action must be tailored to characteristics of the waste and
site if the action is to be effective. The technologies
presented are used to make comparative evaluations and esti-
mate costs.

0

Remedial technologies are subdivided into three areas: man-
agement of migration, waste handling, and ultimate waste
management. Technologies are presented and screened for
each of these areas except waste handling. Waste handling
methods, which include dewatering, water treatment, solid-
ification, transportation, and temporary storage, are devel-
oped in Section 5. Technologies for waste handling were not
preliminarily screened because the selection of the waste
handling methods depends on the management of migration and
ultimate waste management technologies selected. The cost
of waste handling is a small part of the total cost of imple-
menting a particular remedial action. The discussion on
ultimate waste management technologies presented in this
section also applies to the contaminated material in the
wastewater facilities.

As discussed in Section 2 , based on the recommendations of
the ATSDR, the areas assumed to require attention in the
waterways and the flood plain are those waterway sections
that have TCDD levels greater than 1 ppb in the RI August
1984 sampling. These areas include the channel bottoms,
banks, and the strips of land that border the channels.
Later in the report, a sensitivity analysis will be pre-
sented that looks in part at the cost effects of varying the
area of remediation. Therefore, some flood plain areas not
adjacent to the waterways will be assumed to require reme-
diation during the sensitivity analysis.

For purposes of this report, the following descriptions of
waterways and the flood plain will be used for the investi-
gation area:

3-1



o Waterways. Include the bottoms and banks of Rocky
Branch and Bayou Meto.

o Flood Plain. Includes all land in the study area
except the waterways and the wastewater facilities
(presented in Section 4 ) . The near-channel areas
that are assumed to require remediation are also
classified as flood plain.

SCREENING METHODOLOGY

Three sources of information were used in developing the
preliminary screening criteria: the NCP; preliminary EPA
policies; and "Hazardous Waste Management System; Dioxin-
Containing Wastes," ( U . S . EPA, January 14, 1985).

The NCP states that three broad areas should be considered
during screening: costs, the environmental and health ef-
fects, and the acceptability, feasibility, and reliability
of the technology to the specific application.

EPA policy and the NCP state that at least one remedial al-
ternative that meets the following criteria will be developed
in detail;

1. Alternatives specifying offsite storage, destruc-
tion, treatment, or secure disposal of hazardous
substances at a'facility approved under RCRA.
Such a facility must also be in compliance with
all other applicable EPA standards ( e . g . . Clean
Water Act, Clean Air Act, Toxic Substances Control
Act) .

2. Alternatives that attain all applicable or relevant
federal public health or environmental standards,
guidance, or advisories.

3. Alternatives that exceed all applicable or relevant
federal public health and environmental standards,
guidance, and advisories.

4. Alternatives that meet the CERCLA goals of prevent-
ing or mini mi zing present or future migration of
hazardous substances and protect human health and
the environment, but do not attain the applicable
or relevant standards. (This category must include
an alternative that closely approaches the level
of protection provided by the applicable or rele-
vant standards.)

5. No action.
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One response action may be able to provide multiple levels
of protection with different degrees of implementation. The
five criteria for remedial alternatives were considered when
the technologies were initially screened since the technolo-
gies are assembled into remedial alternatives.

The January 14, 1985 regulation stated that management of
TCDD-eontaminated wastes shall be governed by the RCEA regu-
lations. Therefore, an additional consideration for screening
the technologies will be whether RCRA permitting for this CM
management approach is anticipated in the foreseeable future. QQ
Currently, there are very few RCRA-permitted facilities for 3̂
handling TCDD wastes, and very few management strategies are
anticipated to be RCEA-pennitted in the near future. The
only interim status facilities that may accept these wastes 0
are: 0

o Impoundments holding wastewater treatment sludges
that are created in those impoundments as part of
the plant's wastewater treatment system

o "Enclosed waste piles"

o . Tanks

o Containers

o Certified incinerators

o Certified thermal treatment units

The specific requirements for each of these facilities are
addressed in the ruling. The ruling also notes that TCDD-

An interim status facility meets the following
requirements:

o Was in existence on November 1 9 , 1980

o Submitted a Notification of Hazardous Waste Activ-
ity by August 18, 1980

o Submitted a RCRA Part A permit application by No-
vember 1 9 , 1980

In addition, to retain interim status, all land disposal
facilities were required (by November 8, 1985) to;

o Submit a RCBA Part B permit application

o Certify compliance with all applicable groundwater
monitoring and financial responsibility requirements
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contaminated wastes are specifically identified as candidates
for being banned from land disposal within the next 2 years
under the Hazardous and Solid Waste Amendment (HSWA) of 1984.

IDENTIFICATION OF GENERAL RESPONSE ACTIONS

The general response actions identified for the waterways
and the flood plain are listed below:

t<^
CO

\0

o Leave-in-place
o Removal
o Local treatment
o Nonlocal treatment Ĉ
o Local disposal 0
o Nonlocal disposal 0

The technologies identified for these general response actions
are identified and screened in the remainder of this section.

DESCRIPTION AND SCREENING OF TECHNOLOGIES

Technologies for managing the TCDD-contaninated materials
from the waterways and the flood plain are shown in Figure 3-1
and are discussed below. Table 3-1 summarizes the major
advantages and disadvantages for each technology and indi-
cates whether or not the technology was retained for further
development.

MANAGEMENT OF MIGRATION

Two migration management approaches were considered for the
contaminated materials: ( 1 ) leaving the contaminated mate-
rials in place, and ( 2 ) removing the contaminated materials.
Several technologies are discussed for each approach.

Leave-in-place Technologies

The technologies that were considered for leaving the material
in place were:

o No action
o Restrict access and monitor migration
o In-place containment
o In-place treatment

No Action. The no action technology is just that—nothing
would be done to limit the exposure to or the migration of
the contaminated materials presently in the waterways and
flood plain. This is the least expensive technology but
also poses long-term health and environmental risks based on
the findings of the EA. This alternative was retained for
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Table 3-1
PRELIMINARY SCREENING OF BBIEDIAL TECHNOLOGIES—

HATERHAYS AND THE FLOOD PLAIN, MANAGEMENT OF MIGRATION

Technology Advantages Disadvantages Status

LEAVE-IH-PLACE TEOMOtOGIES

No Action

Restrict Access and Monitor
Mliration

o Leaat expensive teclmolooy

o One of the least costly
technology

o Reduction in TCDD exposure
to buaans and wildlife

o Monitoring results will help
detemine future actions

o Doesn't reduce future exposure to
or rigration of TCDD

o undetected TCDD •Igration —y
occur

o TCDD exposure to soe« wildlife
will continue

Retained

Retained

In-Place Containaent Technologies

Baterways

RechannelliatioD

Culvert

In-place Casting of Concrete

o Reduces rate of •igratlon
o TCDO Is taken out of the

aquatic environ—at
o Burn exposure to TCTO is

less likely

o Migration of VXD Is reduced
o HuBan and fish exposure to

TCBO Is less likely

Migration of TCCO is reduced
Huun and fish exposure to
TCDO Is less likely

Aquatic systCB teaporarily dis-
rupted

o Inpractical for the large flows
in Bayou Keto

o Excavation of coofcrlnated sedl-
•ents is required to provide an
adequate bearing surface

o Concrete will deteriorate with
flee

o Haterway biota destroyed and not
replaced

Retained

Elinlnated

EliBinated

0 0 9 6 8 5



Table 3-1
(continued)

Technology Advantages Disadvantages Status

Flood Plain

Cover with geotextlle and soil

Stabilise witb fixanta

In-Place Treafetit Toclmologles

REMOVAL TECHNOLOGIES

Haterways

Mechanical

Hydraulic

Vacuur

o Soxe reduction In •Igration
of and exposure to TCBO

o Vegetation can continue to
grown In flood plain

o rlxant Baterlalc are readily
available

o Organic wastes are adsorbed
or kecbanlcally trapped

o Proven technology
o Ugh productivity rate at

low unit excavation cost

o Proven technology
o Efficient reooval Mthod

o Extent of overexcavatlon Is
low

o Very efficient raoval
•ethod

o Routine nalntenance required

o Soli cannot sustain nomal plant
growth

o Deterioration of fixants In the
future

o Sow fixanta •ay be difficult to
Incorporate

o Increased voluw of waste with In-
organic fixants

o No proven technology

o Extent of overexcavatlon Is high
o Spillage of contanlnated Mterlals

la expected

o RooveB sedlwots as a slurry with
a low solids content thus Increas-
ing voluM of uterlal to handle
In subsequent steps

o Experience In waterways Is Halted
o Righ unit excavation cost

Retained

Eliminated

Ellailnated

(b)

(b)

Retained1'

0 0 9 6 8 6



Table 3-1
(continued)

Technology Advantage Piaadvapcages Status

Hood Plain

Mechanical

Vacuum

o Proven technology

o Very efficient removal
•ethod

o Deforestation only required
for acceas road

Requires deforestation
Overexcavatlon greater than for
other two technologies
Unit cost la about twice a* wch
a* for conveyor systen
Require* rototllling uhen excavat-
ing deeper than about 4 Inches

Eliminated

Ellalnated

Conveyor Systea Very efficient reauval
•ethod
Deforestation only required
for access roads
Unit coat la about one-half
as aaich a* for vacuuai excav-
ation

o More Mterlala handling required
than for vacuuai excavation

Retained

Technology was retained •ince EPA'a policy la to retain the no Jetton alternative for further devalopoent and evaluation.
Unable to aelect a reaoval technology that i* decisively the mat favorable due to Insufficient site inforsution. Selected
VCUUB excavation for further developaient and evaluation.

DE/VERIC5/049
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further consideration since EPA's policy is to retain the no
action alternative for. development and evaluation for a basis
of comparison with other alternatives.

Restrict Access and Monitor Migration. This technology
would restrict access to and use of the contaminated water-
ways and flood plain. The contaminated areas would be fenced
off, and no trespassing signs would be posted. Migration
of TCDD from known contaminated sites would be monitored.
Advantages of this technology are its relatively low cost
and the reduction in exposure of TCDD to animals and humans.
Also, by monitoring TCDD migration, it can be determined
what, if any, future actions are needed to provide the de-
sired level of protection. The disadvantages of this tech-
nology include undetected migration of TCDD may occur;
prevention of exposure to birds, fish, aquatic creatures,
and downstream people and wildlife is not provided; an eco-
nomic loss will be experienced due to discontinued use of
land and waterways; and some deforestation is required to
install the fence.

This technology was retained for further consideration since
the threat to human health would be reduced at a relatively
low cost. Also, monitoring provides a means to determine if
additional actions are desirable in the future.

In-Place Containment. In-situ containment includes technolo-
gies that secure contaminated sediments in place to prevent
or minimize further migration of contaminated materials.
Considered technologies for the waterways include rechannel-
ization, placement of a culvert for the water to flow through,
and in-place casting of concrete on the stream beds. Tech-
nologies for the flood plains include covering the contam-
inated area with geotextile and gravel and/or soil, or
applying a fixation material such as a cement or gel.

Rechannelization involves filling in the existing channel
with excavated soils produced while excavating a new parallel
channel. This would significantly reduce the rate and extent
of migration. Also, TCDD would be taken out of the aquatic
environment, thereby reducing the extent of biological uptake
of TCDD.

The size and flow characteristics in Bayou Meto render placing
a culvert in the Bayou impractical-. Therefore, this technol-
ogy was not considered further.

Concrete could be cast in place without dewatering and would
reduce further transport of contaminated materials downstream.
However, this technology was eliminated because the concrete
liner would progressively deteriorate with time. Also, a
concrete liner would change the flow characteristics and
ecosystem of the stream.
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Placing geotextile and topsoil on the flood plains would
reduce migration of and exposure to TCDD-contaminated soil.
The barrier would be subject to deterioration due to natural
mechanisms such as erosion, wildlife activities (digging),
and root penetration. Thus routine maintenance would be
required to maintain the integrity of the cover.

Fixation materials are discussed under Ultimate Waste
Management-Chemical Fixation. In-place containment with
fixation materials was not retained for further development
because the "fixed-soil" will not be able to support normal (T-,
biological growth. 03

'•0Based on the concerns previously expressed, the only in-place
containment technologies retained for further consideration —
are rechannelization of the waterways and covering the flood °
plain with geotextile and soil. 0

In-place treatment. Chemical or biological stabilization of
the waterway and flood plain sediments is not a proven tech-
nology and therefore was not considered further.

Remove Contaminated Material

Criteria considered when evaluating technologies for removing
the contaminated sediments in the waterway and the contam-
inated soils in the flood plain included the following:

o Removal technology must be compatible with site
conditions (such as accessibility and ground cover).

o The amount of overexcavation should be limited.

o Removal of contaminated material should be as com-
plete as possible—that is, loss of contaminated
material due to such things as spillage and dust
emissions should be minimized.

o Costs should be minimized.

Waterways. Three removal technologies were considered for
the waterways; mechanical dredging, hydraulic dredging, and
vacuum excavation.

Mechanical dredging involves using draglines, clamshells,
backhoes, or similar equipment. Mechanical dredging can
take place instream without diversion when the flow is low
and shallow. Sediments are dispersed in the water column
during excavation making downstream migration of sediments
during excavation probable. Dispersed sediments could be
captured with such devices as silk curtains. A more
efficient mechanical excavation technology with broader
application is stream diversion with temporary cofferdams
followed by dewatering and mechanical excavation.
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Hydraulic dredges include plain suction, cutterhead, dustpan,
and hopper. Hydraulic dredges remove and transport sediment
in liquid slurry form. Slurries of 10- to 20-percent solids
by wet weight are common in standard hydraulic dredging op-
erations. Solids removal at a low solids content is a major
disadvantage since it increases the required sizes of subse-
quent waste handling facilities. Also, debris larger than
about 4 inches would have to be removed prior to dredging
it. This would require dewatering the channel, removing
large debris, reflooding the channel, and then hydraulically
dredging it. Therefore, hydraulic dredging does not eliminate
the need for dewatering the channel. Hydraulic dredges that
minimize suspension of sediments during dredging operations
and that loosen consolidated material are available.

Vacuum excavation uses equipment that is similar to a vacuum
truck that picks up oily wastes but the vacuum is much
stronger. The truck-mounted system uses a double filter on
the air handling system. The vacuum pressure is dropped
prior to filtration so that a High Efficiency Particulate
Air (HEPA) filter followed by a bag filter may be used. The
filters must be changed daily and are disposed of with the
contaminated soil. Oewatering and removal of large debris
is required prior to vacuum excavation. When excavating
deeper than about 4 inches in consolidated material, vacuum
excavation would probably need to be supplemented with roto-
tilling.

With the available site information, we cannot determine
which removal technology is most attractive. If removal of
the contaminated materials is selected, the actual removal
technology would be determined during the design or construc-
tion phase. Hydraulic excavation requires the largest subse-
quent waste handling facilities, such as dewatering. The
unit cost for vacuum excavation is about 15 times greater
than for mechanical excavation; however, overexcavation would
be greater for mechanical excavation, thereby increasing the
total cost for subsequent waste handling operations and off-
setting the lower excavation cost. The amount of sediment
handling is less for vacuum excavation than for mechanical
excavation because the sediments are directly pumped into a
haul truck.

vacuum excavation was the only removal technology for the
waterways retained for further development.

Flood plain. Three excavation technologies were considered
for the soils in the flood plain—mechanical, vacuum, and
conveyor. Mechanical excavation requires the most material
handling, has the highest potential for fugitive dust of the
three alternatives considered and would probably have the
greatest amount of overexcavation. Mechanical excavation
would also require deforestation prior to excavation whereas
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the other two methods would not. When excavating deeper
than about 4 inches in consolidated material, vacuum excava-
tion, which was described previously, would be supplemented
with rototilling. The conveyor system is better suited for
deep excavation and also costs about one-half as much as
vacuum excavation. The efficiency in removing sediments is
slightly less for the conveyor system. The extent of over-
excavation for vacuum excavation and the conveyor system is
about the same. The conveyor system was the removal tech-
nology retained for further development since its overexcava-
tion is expected to be less than for mechanical excavation, t-
deforestation is not required (this is primarily a concern a'
when remediating the flood plain not adjacent the channels), ^
and it has a lower cost than vacuum excavation. (?-

0
0

ULTIMATE WASTE MANAGEMENT

The ultimate waste management general response actions that
were identified are local and nonlocal treatment and local
and nonlocal disposal. This section discusses ultimate waste
management technologies for these general response actions,
although a differentiation is not made between local and
nonlocal treatment.

Ultimate waste management technologies for contaminated ma-
terials removed from the waterways and flood plains and from
the wastewater facilities are presented. The differences in

• the characteristics of the materials removed from the waterways
and flood plain and from the wastewater facilities do not
affect the screening of the ultimate waste management tech-
nologies at this preliminary stage of development. Table 3-2
summarizes the major advantages and disadvantages for each
technology and indicates whether the technology was retained
for further development.

Two broad categories of ultimate waste management were con-
sidered: treatment and disposal. This section briefly dis-
cusses technologies under each of these categories. Detailed
discussions of the treatment technologies are given in Ap-
pendix A.

The technologies are not necessarily exclusive of each other.
A combination of processes may be required to achieve the
remedial goals. For instance, the contaminated sludges may
first be stabilized and then stored in an offsite disposal
facility.

TCDD treatment is a pioneering field with most technologies
in the development phase. Therefore, many of the discussed
technologies are not currently developed enough to determine
with reasonable certainty whether they are technically and
economically feasible. Thus, some of the technologies may
be reconsidered after future development.

3-12



Table 3-2
roXLIMINMiV SCTEfflING OF REMIDIM. TECHNOLOGIES

OLTIMMB HASTE MANAGEMENT

Technology Advantages Disadvantages Status

THEMUU. TRBWMBIT TBCHMOLOGIES

Advanced Electric Reactor o Pilot studies In Missouri
had successful results

No full-scale operating data
Extensive Materials handling re-
quired
Residue, If not dellsted, lust be
handled as a hazardous waste
High operating costs

Eliminated

Incineration Process has been dexoostrated
to provide greater than
99.999ft destruction of TCEO
In soils la Missouri
Incinerators have been cer-
tified for TCBO destruction

Microwave Plasm Destruction

Missions
aterlals handling re-

Retained

Eliminated

o Potential
o Extensive i

quired
o Residue, If not dellsted, ust be

handled as a haxardous waste
o High operating costs

o Process Is still at research level
o Residue, If not dellsted, list be

handled as a haiardous waste
o High operating costs

Molten Salt Cocbustlon

Plasaa Arc Pyrolfsis

Supercritical Kater
Oxidation

o Can be used for highly toxic
Inorganic or halogenated
wastes

o Process is still at research level, Eliminated
o Residue, If not dellsted, •ust be

handled as a haxardous waste
o High operating costs

o Process Is still at research level Eliminated
o Residue, if not delisted, •ust be

handled as « hazardous waste
o High operating coats

o Has not been tested for TCBO wastes
o Residue, If not dellsted, •ust be Eliminated

handled as a haxardous waste
o High operatic QsQ, 6 9 2



Table 3-2
(continued)

_____Technology______ ______Advantagea______ _______Plaadvantageg_______ Status

Net Air Oxidation o Co—erclally available o Products nave not all been Identi- Eliminated
fled

o Highly pressurlied syster leposes
safety risks

o Residue, If not dellsted, nut be \
handled as a hazardous waste

o High operating costs

NONTHEMUL TREATMEHT TBCHHOLOGIES

Adsorption — . o Regeneration or disposal of spent Bllxinated
activated carbon

o Uncertainty of ooBpleteness of
^ extraction and activated carbon
t-' adsorption of TCCO

o Has not been deKustrated on a
large scale nor for low TCDD
levels that are at the Vertac
Oftslte

Biological Treatnent o ton energy-Intensive tech- _ o Hot proven beyond laboratory-pba— EllMlnated '\
nology o A slow process

o Ebvlxowentallr attractive o Has not been daoostrated on a
technology large scale nor for as lov of TCDD

levels at the Vertac Offslte

CD—leal Fixation o Proven tecDnology o Increase In voluae of waste Ellalnated
o Plentiful raw •aterlals ' o Cholcals •ay leach with ttae

o Has not been deMnstrated on a
large scale nor for low TCDD
levels that are at the Vertac
Offslte

0 0 9 6 9 3



table 3-2
(continued)

Technology Mvantagea Disadvantages Status

Chemical degradation

Solvent Extraction TCDD In a solvent Is easier
to destroy than when attacbad
to solids

Ultraviolet Degradation

Ultraviolet Ozonatloo

Has not been d—oostrated to be a
successful neans of TCDD degrada-
tion In soil to the levels required
Has not been deiooatrated on a
large scale nor for low TCDO
levels that are at the Vertac
Offslte

Has not been dewmstrated on a
large scale
Uncertainty of extraction effi-
ciency
Has not been doonatrated on a
large scale nor for low TCDD
levels that are at the Vertac
Oftslte

Uncertainty of destruction effi-
ciency
Has not been d—onstrated on •
large scale nor for low TCCO
levels that are at the Vertac
Offsite

Products are unidentified
Uncertainty of destruction effi-
ciency
Has not been dewmstxated on a
large scale nor for low TCBO
levels that are at the Vertac
Offslte

Eliminated

Ellllnated

Ellilnated

EIlsilnated

0 0 9 6 9 4



Table 3-2
(continued)

Technology Advantages Disadvantages Statu

DISPOSAL TECHNOLOGIES

Nonlocal BCRA Facility Nail-developed technology
Extensively used for batar-
dous wastes

Future acceptance by regulatory
Bgenclec Is uncertain
Long haul distance
Requires extensive sunitoring
Presently no KRA facility I* per-
•Itted to handle TCBO wastes

Retained

Local Disposal Facility Hell-developed technology
Short haul distance
Has been extensively used
for hazardous Hastes

BequlreE extensive lonltoring
Future acceptance by regulatory
agencies Is uncertain
Potential local resistance to
the Idea

Retained

Mines o Hastee could be easily In-
spected and removed. If
desired

o Hot a land-Intensive tech-
nology

o Knomi nines In Arkansas are not dry Ellrlnated
and thereby are not suitable for
hazardous waste disposal

o Currently prohibited

Ill-place Contalnscnt In
Hastewater Facilities' Disposal facilities are al-

ready available
Reduces future exposure to
and ilgratlon of TCCO

o A sub-RCRA technology Retained
o Extensive Material handling

required

"This technology only applies to the oontaBlnated suterlal In the xastewater facilities.

DE/VECTC5/050
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The treatment technologies are classified into two categories:
thermal treatment methods and non-thermal treatment technolo-
gies. These are briefly described and then the results of
the preliminary screening are presented.

Thermal Treatment Technologies

Advanced Electric Reactor. Waste in a central porous cylin-
der is heated by radiation from surrounding electrodes to
3,000'' to 5,00 0 " ? . The central cylinder is made of porous
carbon or ceramic material transparent to the infrared radia-
tion from the electrodes and protected from thermal or chem-
ical destruction through contact with the heated waste by a
fluid film of inert gas that is drawn through the inside of
the cylinder. This process results in a rapid and complete
waste heating that allows for a high degree of combustion
completeness. A high degree of process control is possible
since the radiation source is electricity. Huber Corporation
has reduced TCDO concentrations in contaminated soil from
80 ppb to less than 0.1 ppb with an advanced electric reactor
at Times Beach, Missouri (see Appendix A ) .

Incineration. Soil-bound TCDD can be incinerated in two
different forms: directly as raw TCDD contaminated soil or
it can be treated in a solvent extraction process and then
the extraction residue is incinerated. Since the residue
from the solvent extraction process will include a large
amount of inert solids in a solvent, which will have to be
dealt with, only incineration of the raw TCDD-contaminafced
soil will be addressed.

Incineration takes place in an environment of excess oxygen
or a starved oxygen environment (pyrolysis) at temperatures
and material retention times sufficient to destroy the chlo-
rinated hydrocarbon molecules. The process consists of two
basic steps; ( 1 ) the TCDD is vaporized from the soil in a
primary combustion chamber and ( 2 ) the vapor is destroyed in
a secondary combustion chamber (afterburner). A size reduc-
tion facility for proper preparation of the soil is required
before the material can be fed to the combustion chamber.
Also, equipment to control air and water emissions from an
incineration facility will be required.

incineration has been shown to be a viable treatment method
for PCB's and successful trial burns and field trial burns
of TCDD-contaminated sediments have been conducted in Missouri
(See Appendix A ) .

Microwave Plasma Destruction. Organic compounds are broken
down into smaller molecules when combined with partially
ionized gas produced by microwave-induced electron reactions.
This technology needs development through pilot and large-
scale tests to determine the economical feasibility and tech-
nical success in treating large volumes of TCDD-contaminated
materials.
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Molten Salt Combustion. Chlorinated hydrocarbon wastes are
injected in a continuous feed below the surface of a 800°C
to lOOO'C molten salt bath, which contains a mixture of so-
dium or potassium carbonate and 10-percent sodium sulfate by
weight. The chlorinated hydrocarbons oxidize in the molten
salt to CO-, water, and sodium chloride. Materials generated
during the combustion process can be retained, and the spent
molten salt can be either regenerated or landftiled. A par-
ticulate baghouse is necessary for the off gas. Ash and any
metal, phosphorous, halogen, or arsenic salts built up in
the melt must be removed. This technology has not been lab-
oratory tested for various TCDD-contaminated materials and
is typically not suited for inert solids like soils.

Plasma Arc Pvrolysis. The plasma arc process uses energy
from ionized gas molecules that are created by an electrical
current discharge through a vortex of low-pressure gas, to
destroy organic molecules. Temperatures equivalent to
50,000°K are achieved in the plasma, and rapid decomposition
follows exposure to waste materials. The primary products
from TCDD destruction would likely be carbon monoxide, carbon
dioxide, hydrogen chloride, hydrogen gas, and water vapor.
Gas volumes supplied to the reactor are on the order of 5 per-
cent of the gas volumes required by conventional incineration.
Scrubbers are needed for exit gases from processing halogen-
ated wastes. Laboratory-scale tests have shown PCS destruc-
tion from liquid wastes in excess of 9 9 percent. Before
plasma arc pyrolysis could be used to dispose of TCDD-
contaminated sediment, a change in the feed mechanism and
additional testing would be necessary.

Supercritical Water Oxidation. Supercritical water oxidation
uses air or oxygen in water above its critical temperature
and pressure [374°C and 218 atmosphere (atm) ] to destroy
organics. Under these conditions, oxygen and hydrocarbons
are almost completely miscible with water: the salts pre-
cipitate out. The waste is slurried, pressurized, and then
educted into the supercritical water reactor. A base is
added to the system so that anions present can be reacted to
salts. Salts, water, carbon dioxide, and traces of organic
feed exit the reactor. Supercritical water oxidation has
not been laboratory tested on TCDD-contaminated materials.

Wet Air Oxidation. Wet air oxidation is a physical/chemical
treatment process for the destruction of organic compounds
in water under high temperatures and pressures. Under these
conditions, organics are oxidized to alcohols, aldehydes,
acids, and ultimately to carbon dioxide and water by inject-
ing oxygen into the process. Typical operating temperatures
and pressures are ISO" to 350°C and 500 to 2,500 pounds per
square inch gauge (psig). Sometimes the reaction is cata-
lyzed with a bromide-nitrate solution (catalyzed wet air
oxidation).
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The primary concerns associated with wet air oxidation of
TCDD-contaminated sediments are:

o Material preparation to reduce the particle size
of the sediments

o The high amount of supplemental energy required
due to the low organic content of the soil

o The unidentified products formed during the oxida-
tion reactions

o The safety risks involved with a highly pressurized
system

IT Enviroscience reported a 9 9 percent reduction in TCDD in
a laboratory test with the catalyzed wet air oxidation pro-
cess. Similar reductions were observed in a pilot plant for
PCB destruction.

Non-thermal Treatment Technologies

Adsorption. This process would first involve extraction of
the TCDD from the sediment, which is discussed under the
"Solvent Extraction." The TCDD-containing solution is then
passed through granular activated carbon (GAC) beds and the
TCDD is adsorbed onto the GAC. The appropriateness of this
technology for treating TCDD-contaminated sediment is contin-
gent on ( 1 ) the extraction efficiency of the TCDD from the
sediment and ( 2 ) the regeneration/disposal of the exhausted
GAC.

Biological Treatment. The EPA is investigating biological
degradation of hazardous waste. The research program has
examined four major areas:

o Recombinant DMA (using yeast cultures)

o Plasmid-assisted molecular breeding (using bacteria)

o Fungal degradation (using white rot fungi)

o Microbial degradation

The research program has shown some encouraging results thus
far, but the EPA predicts that it will be several years before
biological treatment will be developed to the point at which
it can be used to clean up a TCDD site. Some of the important
results to date are summarised below.

o Dr. A . M . Chakrabarty of the University of Illinois
Medical Center has had success in the laboratory
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biodegrading 2,4,5-T (which, like TCDD, is difficult
to degrade) with pseudomonas bacteria.

o White rot fungi (phanerchaete chrysoporium) has
been tested for degradation of chlorinated hydro-
carbons. Test results in the aqueous phase have
demonstrated that 4 percent of the 2,3,7,8-TCDD is
converted to carbon dioxide in 60 days. The EPA
plans to conduct soil tests with white rot fungi
at Shenandoah Stables in eastern Missouri.

o Test results with the white rot fungi have also
demonstrated that DOT (which, like TCDD, is diffi-
cult to degrade) can be reduced by 9 9 percent in
75 days. Glucose was used, in addition to the
white rot fungi, as a food source (co-metabolite)
during the experiments. A co-metabolite is required
for degradation of the chlorinated hydrocarbons.
One co-aetabolite that will be tested at Shenandoah
stables is sawdust.

Chemical Fixation. The fixation of organic wastes in soils
has been attempted in many ways. The immobilization of TCDD-
contaminated soil may be achieved by one or a combination of
these processes. The methods can be grouped into three cat-
egories: inorganic, organic, and encapsulation. Encapsula-
tion is discussed under "Disposal." Chemical fixation may
be used in place (see "In-Place Containment") or used after
the material has been removed and prior to storage.

The common inorganic fixation techniques use Portland cement,
pozzolanic (fly ash) materials with or without lime or cement,
and sorbent clays. The advantages of these processes are
plentiful raw materials, low cost, the fact that the organic
wastes are adsorbed or mechanically trapped (although both
may allow leaching of some wastes), and proven technology.
Disadvantages include the increased volume of the original
waste, which results in increased mixing, packaging, trans-
portation, and disposal site expense.

Stabilization chemicals are available that, in general, react
with moisture in the soil or an aqueous catalyst to form a
hydrophobic cross-linked polymer-based gel. The semisolid
gel coats and binds the soil particles together. The result-
ing gel-soil mixture then becomes a barrier to water infil-
tration.

The advantages some of the organic fixants offer are that
they are easy to mix, they penetrate soil much like water
(since they have a viscosity similar to water), they can be
applied by spraying, and they are generally nontoxic when
handled properly. Also, most of these grouts seek and react
with water in the soil or groundwater, form irreversible
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compounds of indefinite life (under proper conditions), do
not substantially increase the volume of the treated soil,
and their use is proven. On the negative side, grouts are
more expensive than oilier stabilization methods, they are
sensitive to freeze-thaw and wet-dry conditions, and some
grouts deteriorate under ultraviolet light.

Chemical Degradation. The EPA's Office of Research and De-
velopment has been researching the chemical degradation of
TCDD in soil and has focused on a group of reagents known as
APEG reagents. The " A " in APEG refers to an alkaline element
such as sodium or potassium, while "PEG" refers to polyethyl-
ene glycol. The most promising APEG reagent identified thus
far is KPEG (potassium polyethylene glycol). The EPA has
investigated four major chemical reagent application methods:

o Extraction—patterned after the Acurex solvent
extraction process

o Injection—consisting of an injection well, a re-
covery well(s), and reagent recovery step

o In situ—consisting of reagent application and
soil cultivation

o Slurry—consisting of a reaction step, reagent re-
covery, and soil washing

The laboratory tests conducted to date show that TCDD with
APEG reagents, but that the destruction efficiencies are not
yet adequate to clean up a contaminated site. For example,
a single APEG application reduced TCDD concentrations by
approximately 30 percent in soil with initial concentrations
of approximately 300 ppb of TCDD. Two applications with
APEG reagent reduced the TCDD by approximately 60 percent,
to about 100 ppb.

The EPA's research shows that the soils should be finely
ground, that the reagent should be applied in sufficient
quantities to saturate the soils, and that the APEG reagents
are more effective when heated.

The EPA has researched the use of APEG both indoors and out-
doors at Shenandoah Stables in Missouri. Preliminary data
from the indoor study, completed in 1985, indicate that some
reduction in 2,3,7,8-TCDD concentration has been achieved in
the field.

During the outdoor study, the EPA will test a radio frequency
(RF) heating unit on the soil to improve the efficiency of
APEG. The RF test unit is a 5-kilowatt (kw) unit that will
heat a 20- by 20-foot plot of soil to 70°C in 7 days.
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The APEG reagent costs are estimated to be $1,000 per acre
for an application that will penetrate the soil 6 in. The
cost for the operation of the RF unit will be determined
during the outdoor study. The efficacy of the APEG reagent
to clean up TCDD sites will be determined at the completion
of the outdoor study.

Solvent Extraction. Solvent extraction of TCDD from soil is
achieved by intimately contacting adequately processed soil
with a solvent that will preferentially remove TCDD from —
soil to a desired level in a specified contacting time. The o
TCDD-contaminated solvent can then be treated by one of the (-^
destruction technologies discussed. ^

Concerns with solvent extraction are that no pilot or large- '—
scale processes using solvents to extract TCDD from soil °
have been used and extraction efficiency varies depending on
the type and age of the contaminated material. However,
TCDD was extracted from contaminated sludge in distillation
bottoms with hexane in a full-scale solvent extraction process
at the Syntax Agribusiness facility in Verona, Missouri.
The TCDD concentration in the sludge was reduced from
343,000 ppb to 100 to 500 ppb.

Ultraviolet Degradation. Ultraviolet degradation is the
process of breaking chemical bonds with ultraviolet (UV)
light. Ultraviolet degradation is achieved by exposing a
compound in a suitable medium to a sufficient intensity of
UV light from a specific wavelength range.

Ultraviolet Ozonation. Ultraviolet ozonation is a combina-
tion of breaking chemical bonds with ultraviolet light and
oxidation of the activated organic compounds with ozone. It
is achieved by bringing ozone into contact with the liquid
organic waste in the presence of ultraviolet radiation of a
specified wavelength range and intensity.

Screening of Treatment Technologies

According to the January 14, 1985 EPA ruling, the only treat-
ment technologies for TCDD-contaminated materials that are
currently being considered for regulation are interim status
thermal treatment units (including incinerators).

The non-thermal treatment technologies were not considered
further because they have not been demonstrated on a large
scale or for TCDD levels as low as that which occurs at the
Vertac off site.

Several thermal treatment methods were presented. For pur-
poses of the FS, only rotary kiln incineration was considered
further. This selection should not be interpreted as meaning
that rotary kiln incineration is the optimum or only feasible
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thermal treatment method. Rather, rotary kiln incineration
was chosen because ( 1 ) rotary kiln incineration was success-
fully demonstrated at the Denney Farm site in Missouri, ( 2 ) a
rotary kiln incinerator will be used on the Vertac site and
may also be available for treating offsite contaminated mate-
rials, ( 3 ) permit approval of this technique is expected,
and ( 4 ) its use at Vertac will indicate the cost associated
with thermal treatment.

Disposal Technologies

These technologies consist of disposing the TCDD-contaminated
materials. RCRA regulations on TCDD became effective on
July 15, 1985. RCRA requires that TCDD waste be placed only
in facilities fully compliant with 40 CFR 264. As of this
writing, no commercial facilities have RCRA Part B permits
for handling TCDD, but several may receive such permits in
the future. Also, as noted previously in this section, TCDD-
contaminated wastes are candidates for being banned from
land disposal in 2 years under the HSWA.

Three disposal technologies were considered for contaminated
material from the waterways and flood plain and from the
wastewater facilities—nonlocal disposal in a RCRA facility,
local disposal and disposal in mines. Nonlocal disposal in-
volves transporting the TCDD-contaminated material to an
offsite commercial landfill facility. A commercial landfill
with a RCRA Part B permit was assumed to be available in the
future. Local disposal involves constructing a permanent
disposal facility at the WWTP site or in the contaminated
flood plain.

Disposal in mines involves placing the contaminated material
in abandoned mines. The mines must have large caverns, be
dry and stable, and facilitate easy access for inspection of
the wastes. Bob Blanz of the ADPC&E indicated that he knows
of no mines with these properties in Arkansas. Regulations
for disposal of -hazardous waste in mines do not exist and
the lack of regulations disallows such disposal.

In-place containment of contaminated material from the waste-
water facilities in existing wastewater facilities was also
considered. The contaminated material in the sewers would
be contained, in place by completely plugging the sewer system
with concrete. The remaining contaminated material from the
wastewater facilities would be disposed of in the oxidation
ponds and the ponds would be capped. Some of the contaminated
material would have to be dewatered and solidified to ade-
quately support a cap. This disposal alternative is a sub-
RCRA alternative.

The disadvantages of the disposal alternatives include long-
term monitoring requirements, loss of land for other uses
(except the mine disposal alternative), the uncertainty of
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future acceptance by regulatory agencies, the difficulty and
expense of retrieving the waste in the future for additional
treatment if desired, and public acceptance of disposing
these wastes in "their backyard."

Disposal of hazardous wastes is commonly used and, if the
facility is properly designed, maintained, and monitored,
disposal can be a successful remedial measure.

Local disposal, nonlocal disposal in a RCRA facility, and ^
disposal of contaminated materials from the wastewater facil- -̂,
ities in existing wastewater facilities were retained for
further consideration. r-'
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Section 4
PRELIMINARY SCREENING OF

REMEDIAL TECHNOLOGIES FOR WASTEWATER FACILITIES

This section identifies general response actions and identifies
and screens technologies for managing the TCDD-contaminated
wastes in the wastewater conveyance and treatment facilities.
The purpose of this section is to reduce the available tech-
nologies to a manageable number of the most attractive tech-
nologies at this time, which will be developed and evaluated
further in the PS. The technologies are examples of technolo-
gies that are presented to make comparative evaluations and
to estimate cost.

The primary wastewater conveyance and treatment facilities
requiring remediation are the aeration basin, oxidation ponds,
the outfall ditch from the oxidation ponds to the Bayou Meto,
the abandoned wastewater treatment plant, and the sewer sys-
tem (see Figures 2-3, 2-4, 2-5, and 2 - 6 ) .

The screening methodology and format are the same as for the
previous section. Technologies are subdivided into three
areas: management of migration, waste handling, and ultimate
waste management. Technologies are presented and screened
for management of migration. As for the waterways and flood
plain, methods for waste handling are developed in the sub-
sequent sections. The descriptions and evaluations of the
ultimate waste management technologies are the same as for
the contaminated materials from the waterways and flood plain.
The reader is referred to Section 3 for a discussion on the
preliminary screening of ultimate waste management technolo-
gies.

GENERAL RESPONSE ACTIONS

The general response actions identified for the wastewater
facilities are listed below:

o Leave-in-place
o Removal
o Local treatment
o Nonlocal treatment
o Local disposal
o Nonlocal disposal

The remainder of this section identifies and screens tech-
nologies for the leave-in-place and removal response actions.
Section 3 addressed technologies for treatment and disposal.

DESCRIPTION AND SCREENING OF TECHNOLOGIES

The technologies for managing the TCDD-contaminated materials
from the wastewater facilities are shown in Figure 4-1 and
are discussed below. Table 4-1 summarizes the major
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Table 4-1
PRELIKIKMT SCTEENINQ OF KaBBIAL TECHNOLOGIES

HASTERATEE FACILITIES
iniOGEHEHT OF MIGRATION

Technology Advantages Disadvantaoes

LEm-IN-PUCE
TlimtlULUUns~

No Action Least expensiv
oology

tech- Provides no protection
fro» future exposure to
or Bigratioc of TCDD-
coDt—ioated oaterial

Restrict Access, Aban-
don Facilities, aod
Konitor Migration

Ic-Place Stablliiation
Hith Fixacta

la-Place Stabilixatioa
Hith Sealmts (capping)

la-Place Biological
Treat—lit

Low cost.

Seduces future expoaure
to lid •igratioo of
TCrO-contaalnated •ate-
rial.

Reduces future expomre
to and nigration of
TdlO-coBtaBlaated •ete-
ritl.

Geducee future expofure
to and Bigration of
TCBti-contaaloated eate-
rial.

ftould pEoride a rela-
tively lo»-co»t •etbod
of TCEO destruction.

So— •igratioo of TCDD-
contaiinated —terial
will continue.

Volusn increase.

Difficult to incorpo-
rate fixants Ill-place
with oxidation pood
sludges.

Sludges nut first be
solidified, which re-
quires reeoral, before
capping basins.

Has not been proven on
a full-scale basis

BEMDVAL TECHHOLOGIES

Aeration Pond and
Oxidation B5Ir5-

Separatc Il—oral of
Supernatant and Sludges
by polling

Allows supernatant aad
sludge* to be treated
separately; subsequent
actions with superna-
tant are expected to be
less costly than for
sludges.

Kequiref g»re careful
tecftniQues to remve
separately.

Outfall Ditch

(lecaaaical

Vacuor

Excavation cost is less.

Baa been used success-
fully at dioxin sites
Hi Missouri.

Depth of excavation is
•ore easily controlled.

Loss of Baterial due to
spillage and dust emis-
sions is less likely.

Depth of excavation is
sore difficult to con-
trol.

Excavation cost is
higher.
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Table 4-1
(continued)

____Technology____ ___Advantages____ ____Disadvantages Status

Abandon Wastavatar
Treat«ent Rant—

Clean out basins and Expected to adequately — Retained
excavate drying bed and resove contaminated
outfall ditch BBtarlal

Sowers r~-

Mechanical Cleaning Beaoves large obstruc- Inadequate as sole dean- Ellnlnated ( '̂
lions, ing —tood, list be sue- [~~-

caeded with hydraulic
flushing. 0''

Hydraulic Flushing Efficiently transports Generates a large vol- Retained
debris to •anboles UBB of water that wt 0
nbexe it can be moved be subsequently sepa-
vith suction equlfent. rated froa the contaal-

nated solids.
A cutterhead attach—at
can effectively rfove
larger debris such as
root*.

Complete n—QTal of If toe granular suterial More •afrlal •ust be Retained
Sever Infrastructure In the pipe zone Is coo- subsequeotly handled.
and Bedding Haterial ta>lnated, this provides

•ore protection to the A BIT parallel se—r
envlronswnt. syst— •ust be In-

stalled.

^ectmology was retained since EPA's policy is to retain the no action alternative for
further develop—nt and evaluation.

DE/VERICS/OSI
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advantages and disadvantages for each technology and indicates
whether the technology was retained for further consideration.

MANAGEMENT OF MIGRATION

Two management of migration general response actions were
considered for the contaminated materials—leaving the con-
taminated materials in place and removing the contaminated
materials. Several technologies are discussed for each ap-
proach.

Leave-in-Place Technologies

Technologies for leaving the contaminated material in-place
that were considered are:

o No action

o Restrict access, abandon facilities, and monitor
migration

o In-place stabilization with fixants

o In-place stabilization with sealants (capping)

o In-place biological treatment

Ho Action. The no action technology is just that—nothing
would be done to limit the exposure to or the migration of
the contaminated materials presently in the wastewater fa-
cilities. This is the least expensive technology but it
also poses long-term health and environmental risks. This
technology was retained for further consideration since EPA's
policy states that the no action alternative should be re-
tained for development and evaluation for a basis of com-
parison with other alternatives.

Restrict Access, Abandon Facilities, and Monitor Migration.
This technology involves restricting access to the contam-
inated facilities by installing a fence around the aeration
basin, oxidation ponds, and abandoned wastewater treatment
plant. Warning signs would be posted. Abandonment of the
facilities would involve plugging the upstream and downstream
ends of the contaminated sewer sections and no longer using
the aeration pond, oxidation basins, and associated outfall
ditch. Monitoring would consist of periodic sampling and
testing of soils adjacent to the contaminated facilities and
of sediments near the outlet of the outfall ditch.

This technology provides more protection to the environment
than the no action technology by restricting access to and
abandoning the use of the contaminated facilities. However,
this technology can also result in long-term risks to the
environment and health due to continued migration of TCDD-
contaminated materials from the facilities.
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This technology was retained for further consideration.

Stabilization with Fixanta. This technology involves leaving
the contaminated material in place in the wastewater facil-
ities and stabilizing it with fixants to reduce the potential
for movement of the contaminated material, to minimize leach-
ing into the groundwater, and to minimize contact by humans
and wildlife. Possible fixants include inorganic (such as
Portland cement and clays) and organic (such as hydrophobic
cross-linked polymer-base gel) fixants. If an inorganic
fixant is used, the volume of material would increase, there-
by increasing the required storage capacity. Also, if sta-
bilization with fixants is later determined to be an inade-
quate remedial method, more material would have to be treated
and treatment of the material may be more difficult. Other
concerns with fixants include possible deterioration of the
fixant with subsequent leaching.

Thorough mixing of the fixant with the contaminated material
is required. Because of the large surface area of the oxi-
dation ponds, the fixant would be more easily incorporated
after removing the sludge from ponds rather than mixing in
place. Also a substantial cost savings is probable by first
dewatering the sludges. Mixing the fixant in place with
contaminants in the sewers is not possible.

Even though the fixants may be mixed in place with the con-
taminants in the aeration basin, outfall ditch, and abandoned
wastewater treatment plant, mixing in place is not technically
attractive for the sludges in the oxidation pond where the
largest quality of the contaminated material in the wastewater
facilities exist. Therefore, stabilization with fixants is
eliminated from further consideration as a leave-in-place
technology. However, stabilization with fixants may be de-
veloped as an intermediate technology associated with removal
of the wastes and an ultimate waste management technology.

Stabilization with Sealants (capping). This technology in-
volves leaving the contaminated materials in-situ and pro-
viding a physical barrier around the contaminated facilities
to limit access to and migration of TCDD-contaminated mate-
rial. The aeration pond and oxidation basins would be capped,
the contaminated soils in the abandoned sludge drying bed
and outfall ditch would be paved over, the sewer lines would
be plugged, and the basins at the abandoned wastewater treat-
ment plant would be covered. The sludges in the aeration
pond and oxidation basins, which comprises the largest portion
of contaminated material in the wastewater facilities, cannot
support a cap without first being solidified. Since mixing
the solidifying agent with the wastewater would be difficult
to do without removing the sludges, -this technology was
eliminated from further consideration as an in-place tech-
nology.
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In-place Biological Treatment. This technology involves
seeding the contaminated facilities with microorganisms that
can assimilate and degrade TCDD. Presently no micro-organisms
have been shown to adequately perform this function on a
full-scale basis. Therefore, in-place biological treatment
was not retained for further consideration.

Removal

Removal of contaminated material from each of the contaminated
facilities—the aeration pond and oxidation basins, the out-
fall ditch, the abandoned wastewater treatment plant, and
the sewers—was considered. r'"

0

0--
Aeration Pond and Oxidation Basins. The technology considered o
for removing contaminated materials from the aeration pond o
and oxidation basins was to pump out the supernatant and
sludges separately. It was assumed that the supernatant
could be treated by water treatment processes designed to
remove fine solids and then be discharged to a nearby water-
way. The sludges would require more extensive processing
due to the higher content of contaminated solids. Thus, the
unit cost of subsequent remedial actions for the supernatant
is lower than for the sludges. Although trying to remove
the supernatant and sludges separately would require more
control of the removal methods, this is not expected to sub-
stantially increase the total removal cost.

Removal of the contaminated liquids in the aeration pond and
oxidation basins by pumping was retained for further develop-
ment.

Outfall Ditch. Two removal technologies were considered for
the outfall ditch—mechanical excavation and vacuum excavation.
It was assumed that 12 in. of sediments/soil in the bottom
of the outfall ditch would have to be removed.

Mechanical excavation would involve using equipment such as
a backhoe or front-end loader. Dust control, if needed,
would consist of periodically spraying the sediments. Exca-
vation unit costs for mechanical excavation are less than
one-eighth as much as for vacuum excavation.

Vacuum excavation would involve using a truck-mounted vacuum
system with a HEPA filter to remove the sediments. This
method offers tighter control of emissions of contaminated
materials to the air. Overexcavation is expected to be less
with a vacuum system than with mechanical excavation. Whether
this reduction in overexcavation is enough to offset the
higher cost for vacuum excavation cannot be determined without
performance data for these methods for this particular site
and without Jcnowing the unit cost of subsequent handling
methods.
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Mechanical excavation was selected for further development
because of its lower excavation cost, because it has been
used successfully at other TCDD-contaminated sites, and since
the outfall ditch is readily accessible.

Abandoned Wastewater Treatment Plant. The removal technology
considered for the contaminated material in the abandoned
wastewater treatment plant was to wash out the basins and to
excavate the soils in the drying beds and outfall ditch. A
jet-wash with a biodegradable cleaning solution is expected ._
to adequately remove TCOD-contaminated material from the
basin walls. Removal of the contaminated material in the v"
abandoned wastewater treatment plant by washing the basins r"'
and excavating soil was retained for further development. ^

0
Sewers. Possible methods for removing contaminated material o
in the sewers include:

o Mechanical cleaning
o Hydraulic flushing
o Complete removal of sewers and bedding material

The condition of the sewerlines, the characteristics of ma-
terial in the sewers, and the function of the sewers are
important considerations when selecting a method for removing
contaminated material.

Of the cleaning technologies presented, the mechanical methods
(power rodding and bucket cleaning) are most effective in
removing obstacles such as roots, stones, grease, and sludges
from sewers. Mechanical techniques have the advantage of
removing heavy materials without using large quantities of
water. These techniques also do not remove all of the
loosened debris from the system. Mechanical cleaning must
also be followed by hydraulic flushing.

Hydraulic flushing is most effective in cleaning sewers of
loose or moderately accumulated sediments. However, by add-
ing a cutterhead attachment, harder to remove obstacles,
such as roots and grease, can also be removed. The main
advantage of hydraulic flushing is that essentially all the
solids are transported to a manhole where they can be removed
with suction equipment. The hydraulic flush method generates
large quantities of water. However, the sediments can be
effectively removed from -the water by dewa-tering.

Complete removal of sewers, manholes, and bedding material
(if found to be contaminated) is the most intensive removal
technology considered. The disadvantages of this technology
include producing a larger amount of material that must be
disposed of and/or treated, and, if the sewer line removed
were active, then a new sewer line must be constructed.
This technology may provide the most protection to the
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environment if the bedding material is contaminated, since a
larger quantity of contaminated material is removed from the
active ecosystem. Also, this technology may be the only pos-
sible means of removing contaminated material from sewer
line sections that are grossly damaged.

Since mechanical cleaning must be succeeded with hydraulic
flushing to adequately remove the solids in the sewer lines,
and since a cutterhead attachment on a hydraulic flush unit
can remove most, if not all, of the material in the sewers,
hydraulic flushing was selected instead of mechanical clean-
ing as the primary cleaning technology. Complete removal of
the sewer infrastructure and bedding material was also re- r-"
tained for further development since TCDD-contamination of cr'
the bedding material is unknown but possible. 0

CM

ULTIMATE WASTE MANAGEMENT

The reader is referred to Section 3 for a discussion on ulti-
mate waste management technologies.

DEN/VERTC5/062
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Section 5
DEVELOPMENT OF REMEDIAL ALTERNATIVES
FOR THE WATERWAYS AND THE FLOOD PLAIN

The remedial technologies retained for the waterways and
flood plains, shown in Figure 5-1, are assembled into reme-
dial alternatives and developed in this section. Waste
handling technologies are also described in this section.
Figure 5-2 indicates the primary waste management steps, or
technologies, involved with each of the seven alternatives
that were developed for the waterways and flood plain:

o No action
o Restrict access and monitor migration
o In-place containment
o Local incineration
o Nonlocal incineration
o Local storage
o Nonlocal storage in RCRA facility

The areas of remediation assumed for developing the design
criteria were shown in Figure 2-7 and discussed in Section 2.

The rest of this section further discusses the technologies.
A remedial alternative may contain only one technology (see
Figure 5-2).

MANAGEMENT OF MIGRATION—LEAVE-IN-PLACE

The three leave-in-place alternatives that were retained for
further consideration—no action, restrict access and monitor
migration, and in-place containment—are discussed below.

NO ACTION

The no action alternative consists of taking no action to
control the migration of TCDD-contaminated material, to re-
duce exposure to TCDD, or to monitor the extent of contami-
nation .

RESTRICT ACCESS AND MONITOR MIGRATION

The design criteria and assumptions for the restrict access
and monitor migration alternative are summarized in Table 5-1.

Access to the contaminated waterways and flood plain would
be restricted by installing a 6-foot high, chain-link fence
with barbed-wire strands on top along both sides of the water-
way, outside of the identified contaminated rear-channel
strips. To construct the fence, access roads would have to
be built. To help assure that the access roads are not built
in unacceptably TCDD-eontaminated areas, samples collected
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Table 5-1
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS-

RESTRICT ACCESS AND MONITOR MIGRATION ALTERNATIVE
FOR WATERWAYS AND THE FLOOD PLAIN

EXTENT OF REMEDIATION"

Rocky Branch, ft 3,700
Bayou Meto, ft 6,450

SITE PREPARATION

12 '•0
12 .—

4.5
1.8 r~

0^

TCDD tea-ting, number of samples
Clearing, acres >,
New Access roads , miles
Existing roads to be upgraded, miles

REMEDIATION ACTION

Fence, ft
Rocky Branch
Bayou Meto
TOTAL

7,400
12,900
20,300

Groundwater Monitoring Extent of groundwater monitoring
cannot be estimated without addi-
tional hydrogeologic information.

Sediment/Soil Samples

Number of samples per testing
occurrence 15

Frequency of testing biannually
Duration of testing indefinitely

RESTORATION Minimal—roads will be left in place
———————— for future inspection and maintenance

of fencing.

?See Figure 2-7.
îfteen-ft-wide roads with 6 in. of gravel on 1 foot of compacted
Imported soil was assumed to be adequate.

NOTE; Alternative generally assumes that ground is sufficiently stable
to support construction, maintenance, and monitoring activities.

in. - inches, ft - feet.

DE/VERTC5/052
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at about every 2,000 ft along the proposed access roads would
be tested for TCDD. The access roads would remain in place
to provide access for future inspection and maintenance of
the fence. Access would be further restricted by increasing
public awareness of the hazards associated with the contam-
inated areas, by posting signs, and by passing ordinances
prohibiting trespassing of fenced areas.

Future monitoring would consist of sampling and testing for
TCDD in the sediment and soil in the streams and flood plain.
Monitoring wells would also be installed to detect movement,
if any, of contaminated sediments and dissolved organics in
the groundwater. Sampling sites would include upstream and
downstream points from where contamination is currently
thought to exist in the waterways and sites adjacent to the
fenced contaminated flood plain area. The necessary hydro-
geologic information for determining the number and location
of the groundwater monitoring sites is unavailable at this
time. Therefore, as part of this alternative, a hydrogeologic
study would have to be conducted prior to selecting a moni-
toring program.

IH-PLACE CONTAINMENT

The in-place containment alternative retained for further
development consists of filling the existing waterway chan-
nels with soil obtained from excavating new waterway channels
parallel to the existing channels and placing geotextile and
soil on top of the contaminated flood plain. The assumptions
and design criteria for this alternative are summarized in
Table 5-2.

When the identified waterway sections with assumed TCDD lev-
els greater than 1 ppb are filled, most of the near-bank
areas would not be covered because:

1. These areas will no longer be immediately adjacent
waterway channels

2. These areas do not lie within residential or agri-
cultural areas

3. The TCDD action level in these flood plains will
now be 5 ppb

The exception to this is the land along the channels that
lie within agricultural and residential zones and have TCDD
levels greater than 1 ppb. Such land exists along the north-
ern section of Rocky Branch.

Rechannelization

Site preparation activities include clearing a pathway adja-
cent to the existing channel for access roads and for
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Table 5-2
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS—

CT-PLACE CONTAINMENT ALTERNATIVE—
FOB WATERWAYS AMD THE FLOOD PLAIN

EXTENT OF REMEDIATION

Rocky Branch, ft 3,700
Bayou Meto, ft 6,450
Flood plain, ac 10

SITE PREPARATION

TCDD testing, number of samples 8
Clearing , ac u 38
New Access roads , milea 2.5
Existing roads to be upgraded, miles 1.8

REMEDIATION ACTION

In-place excavation volume of new channel0, yd
Rocky Branch 27,400
Bayou Meto 78,300
TOTAL 105,700

Placement of geotextile in flood plain, ac 10

Placement of topsoil in flood plain
Thickness, in. 12
Area, ac 10

Flood control berm
Length, ft, 2.100
Volume, yd- 35,500

RESTORATION

Removal and disposal of roadway material, yd 4,300
Area of seeding, ac 36
Area of reforestation, ac 26
Number of trees per acre 440

MAIMTEHAKCE REQUIREMENTS

Percent of flood plain geotextile and topsoil replaced
annually 7

MONITORING

Groundwater monitoring Extent of groundwater monitoring
cannot be determined without addi-
tional hydrogeologic information.

Sediment/soil samples
Number of samples per testing occurrence 15
Frequency of testing biannually
Duration of testing indefinitely

''Assumes an average clearing width of 70 ft along Rocky Branch and
140 feet along Bayou Meto plus 1.3 ac for access roads to waterways and
10 ac in the flood plain.
Fifteen-ft-wide roads with 6 in. of gravel on 1 ft of compacted imported
soil was assumed to be adequate.
Preliminary estimate based on channel dimensions recorded during remedial
investigation.

NOTE: Alternative generally assumes that soil stability is sufficient
for construction activities.

ac - acre.
DE/VERTC5/043 5~6



construction/excavation activities, constructing temporary
gravel access roads to and along the channels, and providing
decontamination facilities. To help assure that the access
roads are not constructed on unacceptably TCDD-contaroinated
areas, samples collected at about 2,000-ft intervals along
the proposed access routes would be tested for TCDD.

After the site is prepared, a parallel channel would be ex-
cavated in areas with TCDD levels less than 1 ppb. The new
channel dimensions were assumed to be the same as the old
channel dimensions. The excavated soil would be temporarily
stockpiled adjacent to the existing stream until the new
channel is entirely excavated. After the channel section is
excavated, the flow would be diverted from"the old channel r-
section to the new channel section, and the old channel sec- (7'
tion would be filled with the stockpiled soil. The stockpiled o
soil would be carefully placed in the old channel, thereby Q
minimizing the disturbance of bottom sediments and displacing
most of the water.

CT-.

The water would flow over a "dam" consisting of sheet piling
at the downstream end, thereby reducing the amount of sediment
transport downstream. Vegetation in the abandoned channel
sections would be buried along with the contaminated sediments.
The soil in the abandoned channel sections would be lightly
compacted. Soil in the abandoned channel is expected to be
unstable and unable to support heavy equipment for several
years due to its high moisture content from water that would
not be displaced downstream.

A new channel would not be built under roadways and railroads.
In these locations, the contaminated material would be removed
from the existing channel and placed in upstream or downstream
channel sections that are to be abandoned. The new channel
would tie into the dredged, existing channel sections at
these crossings.

Site restoration activities include removing the temporary
gravel access roads, disposing of the roadway material in
the abandoned channel, reseeding, and planting trees.

Long-term monitoring requirements would consist of groundwater
sampling and sediment/soil sampling in the new channel. The
necessary hydrogeologic information for determining the
groundwater monitoring requirements is unavailable at this
time. A hydrogeologic investigation would be required as
part of this alternative.

Flood Plain Containment

Flood plain containment would consist of placing geotextile
and about 12 in. of imported topsoil on top of the contam-
inated soil.
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Site preparation activities include clearing a pathway to
and around the contaminated areas, constructing gravel roads,
and providing decontam i nation facilities. To help assure
•that the access roads are not constructed on unacceptably
TCDD-contaminated areas, samples collected at about 2,000-ft
intervals along the proposed access routes would be tested
for TCDD. All vegetation, except trees, would be removed,
mulched, and placed on top of the contaminated soil.

The geotextile would be placed on top of the contaminated
soil, around the trees. The main purpose of the geotextile
is to provide a demarkation between the contaminated soil
and the imported, noncontaminated topsoil. When the geo-
textile becomes visible in the future, this will indicate
that additional topsoil is needed. Also, if additional action
is desired with the contaminated soil later, the geotextile
would indicate where the contaminated soil begins. The geo-
textile, usually made of polyester or polypropylene, is non-
biodegradable and is not expected to be attacked by chemicals
in the soil. The geotextile would be treated to reduce sen-
sitivity to ultraviolet light. The geotextile may be pene-
trated by borrowing animals and roots. The geotextile would
have some porosity to allow for passage of air and water.

Imported topsoil would be placed on the geotextile and would
be seeded. The topsoil and geotextile would require periodic
maintenance. An earthen berm would be placed around the
contaminated areas to reduce the amount of soil erosion.

MANAGEMENT OF MIGRATION—REMOVE MATERIAL

This alternative includes vacuum excavation of the waterways
and excavation of the flood plain via a conveyor system.

VACUUM EXCAVATION OF WATERWAYS

The design criteria and assumptions used in developing this
alternative are given in Table 5-3.

Roads would have to be constructed to and along the waterways
to provide access for excavation and hauling equipment.
Areas adjacent to the waterways where construction activ-
ities would occur would have to be tested to determine whether
the TCDD levels in these areas are acceptable. If the TCDD
levels in these areas are unacceptable, the soils would have
to be removed prior to starting excavation activities for
the waterways. It was assumed that one sample would be taken
every 2,000 ft along the proposed access roads in the 5-year
(yr) flood plain.
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Table 5-3
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS—
EXCAVATION OF WATERWAYS AND FLOOD PLAIN

EXTENT OF REMEDIATION

Rocky Branch

Length of excavation, ft
Depth of excavation, in.
Type of material
In-place volume of contaminated
material, yd-

3,700
4-12

silt and clay

In-stream sediments 1,900
3,800
300

100
110

100
40

Bank sediments and soUs
Overexcavated material, yd
Wet density, Ib per ft-

In-stream sediments
Bank sediments and soils

Moisture content, »
In-stream sediments
Bank sediments and soils

Bayou Meto

Length of excavation, ft
Depth of excavation, in.
Type of material fine-'

6,450
6-15

e-grained sand,
silt, and clays

In-place volume of contaminated
. material, yd

In-stream sediments 10,300
7,500
900

100
110

100
40

Bank sediments and soils
Overexcavated material* yd
Wet density, Ib per ff

In-stream sediments
Bank sediments and soils

Moisture content, %
In-stream sediments
Bank sediments and soils

Flood Plain (near-channel)

Area, ac 23
12

37,600
1,900
125
15

Average depth, in.
In-place volume of contaminated
material, yd i

Overexcavated material* yd
Wet Density, Ib per ft-
Moisture content, t

SITE PREPARATION

TCDD-testing, number of samples
Waterways 15

150
26

5
1.8

Flood plain
Clearing, acres „
New access roads , miles
Existing roads to be upgraded, miles

REMEDIATIOH ACTIOH

Method of Excavation
In-stream sediments Vacuum excavation in isolated, de-

watered sections
Bank sediments and soils Vacuum excavation supplemented with

rototilling where required
Flood plain Conveyor system
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Table 5-3
(continued)

Rate of excavation, yd per day
per truck

Vacuum system
Conveyor system

number of Trucks
Vacuum
Conveyor

Overexcavation, *

Isolated Channel Sections for Excavation

Rocliy Branch

Average length, ft
Average width, ft
Number of isolated sections
Average surface area of sheet piling
per isolated section, ft

Average time each section is
isolated", days

Diversion System

Pipe material
Pipe length, ft
Pump capacity, gpra
Pump head. ft

Bayou Mato

9
200

1,200
30
3

800
25

12" PVC
1,800
2,800

60

Average length, ft
Width, ft
Number of isolated sections
Average surface area of sheet pilingAverage surzace area or sneer
per isolated section, ft"

Average time each section is
isolated^, days

per isolated section, ft"
Average time each section is
isolated" days

1,600
16 to 30

8

16,000

50
Dewatering

Rocky Branch

Average volume of water initially
in each isolated section, MG

Continuous dewatering rate, mgd
Total volume of water removed, MG

Bayou Meto

Average volume of water initially
in each isolated section, MG

Continuous dewatering rate, mgd
Total volume of water removed, MG

Dewatering System

Length of pipeline system, ft
HOPE pipeline diameter, in.
Steel pipeline diameter, in.
Pump capacity:

Rocky Branch

Flow, mgd
Total dynamic head, ft
Number of pumps
Generator capacity, horsepower

5-10

0.30
0.24
19

3.0
0.4
190

13,000
6
10

0.24
30
2
2



Table 5-3
(continued)

Bayou Heto

Flow, mgd 0.4
Total dynamic head, ft 210
Number of pumps 2
Generator capacity, horsepower 20

Post-excavation TCDD Testing

Number of samples per isolated section 5
number of samples per ac of flood plain 5
Total number of tests 170

RESTORATION

Volume of roadway material., to be
removed and disposed, yd 9,000

Hauling and,conipacting topsoil for flood
plain, yd3 39,500

Area of seeding, ac 26
Area of reforestation, ac 9
No. of trees per acre 440

MOHITORING

Groundwater None
Sediments 5 samples each yr for 5 yr

"Fifteen-ft wide roads with 6 in. of gravel on 1 ft. of compacted
u.tmported soil was assumed to be adequate.
t̂oes not include estimated tine for mobilization/demobilization which
is estimated to be 10 days for Rocky Branch and 20 days for Bayou Meto.

NOTES: Alternatives generally assume that soil stability is sufficient
for construction activities.

MG « million gallons; mgd -̂ million gallons per day; Ib - pound;
gpn - gallon per minute; ft - cubic foot; ft » square foot.

DE/VEETC5/044
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Existing roads used by the construction and hauling equipment
were assumed to require upgrading and periodic maintenance.
Mobile decontamination facilities for both equipment and
personnel would also be needed.

Excavation in an isolated, dewatered channel is recommended
so that debris can be easily removed prior to excavation and
the amount of contaminated sediment that disperses downstream
can be reduced. Sheet piling would be used to isolate sec-
tions of the stream. Sheet piling is more expensive than
earthen benns, but installation of the sheet piling would
disturb channel debris and sediments to a lesser extent.
Earthen berms would also occupy an unreasonably large por-
tion of the channel in some narrow sections. The soil used
for the berms would probably be considered TCDD-contaninated
and would thereby increase the total volume of contaminated
material that must be ultimately disposed of or treated.
The level of difficulty of using sheet piling equipment at
this site cannot be determined at this time due to insuffi-
cient site information. The sheet piling would have weirs
to allow flow to enter the isolated section during extreme
storm events to reduce flooding of the adjacent banks.

On the Rocky Branch, the entire width of the channel would
be isolated, and the flow would be diverted with a pump and
pipeline. This system is expected to be adequate since vi-
sual observation of the stream during the summer indicated
that the flow in Rocky "Branch is low or nonobservable. The
diverted water would come from the upstream noncontaminated
or previously cleaned channel and, therefore, would not re-
quire treatment.

Only about half of the width of Bayou Meto would be isolated
at a time since a large pumping and piping system would be
needed to divert the flow if the entire width were isolated.
After a channel section has been isolated with sheet piling,
the isolated section would be dewatered. The water would be
conveyed to and treated at a water treatment plant to be
built near the oxidation ponds. Water treatment is described
under "Waste Handling." Once dewatered, a perimeter drainage
ditch would be installed to intercept seepage from the sheet
piling and banks, flow from under the sheet piling, and rain-
water. Water intercepted by the ditch would drain by gravity
to a sump from which it would be pumped to the water treatment
plant, and then treated (see "Waste Handling") and discharged
to Bayou Meto.

A pump and pipeline system would convey water removed from
the isolated section to the proposed water treatment plant.
The pipeline system would consist of a 6-in. high density
polyethylene (HDPE) pipe encased in steel pipe to contain
possible leakage from pipe joints. The pipe would be laid
directly on the ground parallel to the access road except at

5-12



road or railroad crossings. At these crossings, the pipe
would generally either be secured on dry bank or be suspended
below the bridge. One underground pipeline crossing using
jacked pipe was assumed at the Redmond Road/Highway 167 in-
tersection. When use of the pipe has terminated, it was
assumed that the pipe would be cleaned, delisted, and sal-
vaged for future use.

Prior to excavating, debris larger than the diameter of the
vacuum tube would be removed from the channel. Garbage and
vegetative debris are in both waterways. It was assumed
that this debris would be removed manually. It is not ex-
pected that a jet-water wash would adequately remove TCDD-
contaminated particles entrained in wood. Therefore, it was
assumed that this material would be disposed of with the
contaminated sediment. Most of the debris was assumed to be
vegetative-type. It was assumed that trees and stumps in
the channel would be left in place. The debris would be
hauled away in dump trucks to temporary storage.

The excavated material would be directly loaded into the
vacuum trucks. Each truck was assumed to be able to hold
13 yd of loose material.

After a section is dredged, the remaining stream bed material
would be tested fox TCDD. It was assumed that five samples
would be taken for each isolated section. If the TCDD levels
are unacceptable, additional stream bed material would be
removed. If the TCDD levels are acceptable, which was as-
sumed, then excavating activities would move downstream.

Stream restoration would consist of removing sheet piling
and allowing flow to return to the channel. It was assumed
that the stream bed would not be regraded. When access roads
are no longer needed, the roadway material would be removed
and disposed of in a local sanitary landfill. The land would
be re seeded and reforested.

Bauling equipment would be decontaminated before leaving the
site. Equipment normally left onsite would be decontaminated
whenever the equipment left the contaminated area or when
activities would be completed. Decontamination would consist
of jet-wash cleaning. The wastewater produced from the decon-
tamination activities would be treated onsite in a mobile
treatment unit (see "Water Treatment").

Long-term monitoring was assumed to consist of five annual
sediment TCDD tests for 5 yr. It was assumed that the post-
excavation TCDD levels would be acceptable.

EXCAVATION OF THE FLOOD PLAIN

Table 5-3 lists the general assumptions and design criteria
for excavating the flood plain.
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The flood plain areas assumed to be remediated lie immediately
adjacent to the channel sections to be remediated. Prior to
excavating, additional TCDD testing would be conducted to
better define the areal extent and depth of contamination.
Since the proposed access roads for remediating the waterways
lie partially within flood plain areas to be remediated, the
flood plain would be remediated prior to remediating the
waterways.

The proposed method for removing soil from the flood plain
is a conveyor method, which is a modified vacuum system.
The conveyor system has a reach of about 200 ft. The access
roads used for excavating the waterways are expected to be
sufficient for providing access of conveyor system to the
flood plain.

The conveyor system would work around trees and stumps.
Other vegetation within the depth of excavation would be
removed and handled as TCDD-contaminated material. The vol-
ume of vegetation removed in the flood plain was assumed to
be insignificant relative to the volume of soil removal. A
tank/sprinkler system would be used to control dust emissions
during excavation.

Mobile decontamination facilities and an associated mobile
water treatment plant would be provided to decontaminate
equipment prior to when it leaves the site and at the end of
the excavation activities.

Post-excavation activities include additional TCDD-testing
to help determine if the extent of excavation was adequate.
Site restoration would also consist of removal and disposal
of roadway material in a local sanitary landfill, backfill-
ing the flood plain with imported topsoil to its original
elevation, reseeding, and planting seedlings where deforesta-
tion for road construction has occurred.

No long-term monitoring is included under this alternative
for the flood plain.

WASTE HANDLING

DEWATERIMG

The design criteria and assumptions used in developing the
dewatering system for the waterway sediments are given in
Table 5-4. It is assumed the flood plain sediments/soil
would be at a 15-percent moisture content when collected and
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Table 5-4
DESIGN CRITERIA AHD SPECIFIC ASSUMPTIONS

DEWATERING WATERWAY SEDIMENTS

Characteristics of Waterway Sediments

In-stream sediments

In-place volume, yd (bank volume) 12,800
Wet density, Ib per ft 100
Moisture content before dewatering, % 100
Moisture content after dewatering, » 10

Bank sediments and soils

In-place volume, yd - 11,900
Wet density, Ib per ft 110
Moisture content before dewatering, » 40
Moisture content after dewatering, t 10

Dewaterinq Facility

Dewatering method
concrete slab inside a
greenhouse structure-
evaporation and gravity
drainage

Area required, ac
Location ,
Dewatering rate, yd of nonde-
watered sediments per month

Leachate
Design rate, gpm
Total design volume, MG

Site Restoration

Removal and disposal of
concrete slab, sand, and
HOPE layer, yd

Removal of engineered fill, yd
Area of seeding and refor-
estation, acres

Number of trees per acre

Sediment wind-rows on

1
Adjacent to oxidation ponds

1,300

2.8
2.4

1,800
23.500

1
440

DE/VERTC5/063
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additional dewatering prior to ultimate waste management
would not be necessary nor advantageous.

The sediment collected from the waterways would be dewatered
prior to implementing an ultimate waste management alterna-
tive. Several methods for dewatering the sediments are
available, including mechanical dewatering or sand drying
beds however, the sediment dewatering system most applicable
to the waterway sediments is a modification of standard
dredged material dewatering methods.

The principal mechanisms for dewatering of sediments are
evaporation and gravity drainage. The sediment dewatering
system would consist of a 1-acre concrete slab underlain by
a 30-mil HOPE liner, a permeable material (sand), and another
30-mil HOPE liner below the sand to protect against leaks.
The dewatering facility would be constructed adjacent to the
oxidation ponds on fill designed to keep the facilities 10 ft
above the historically high groundwater level to avoid exces-
sive hydrostatic pressures. The concrete slab and liner
would be sloped to drain into a sump, where the water would
be pumped to the treatment plant. A greenhouse structure
with a heating and ventilation system arid dust control system
would be constructed over the concrete slab to protect the
drying sediments from rainfall, to promote evaporation, and
to help contain dust.

Prior to placing the sediments in the dewatering facility,
large debris would be removed, and the sediments would be
processed through size-reduction facilities. The sediments
would then be placed in a 1-ft thick layer on the concrete
slab. A small tractor with conventional farm implements
would cut furrows in the direction of slope to promote grav-
ity drainage by providing a free path for the water to travel.
Gravity drainage is an important dewatering mechanism for
very wet sediments; however, to obtain as dry a sediment as
possible, evaporation would be the principal mechanism. To
promote evaporation, the sediments would be mixed on a rou-
tine basis using a small tractor to expose wet materials to
the air. It is assumed that through evaporation, the sed-
iments will have a moisture content of 10 percent (dry solids
basis) within 1 month of placement in the sediment drying
facility.

The leachate would be collected and treated at the proposed
water treatment plant also to be built near the oxidation
ponds. (See "Water Treatment.')

After all the sediments are dewatered, the dewatering facil-
ity will be removed and the site restored to its original
condition. It was assumed that a jet-water wash would ade-
quately decontaminate the concrete slab and greenhouse struc-
ture . The concrete slab would be broken up and disposed of
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in a local landfill, whereas the greenhouse structure would
be salvaged for future use. It was also assumed that the
underlying sand and HDPE would be delisted and disposed of
in a local landfill. The 1-acre site would then be regraded,
reseeded, and planted with seedlings.

WATER TREATMENT

This section discusses the overall water treatment process
assumed for development of remedial action alternatives.
The proposed water treatment processes are the same for the '"-"'
remedial alternatives proposed for both the waterways and CM
flood plain and the wastewater facilities. The water sources r-
requiring treatment of the different remedial action alter- ^
natives for the waterway and flood plain are listed in Ta- Q
ble 5-5. Table 5-6 shows the sizes of water treatment systems
corresponding to remedial action alternatives. 0

The proposed treatment scheme for the main facility and the
mobile facility is shown in Figure 5-3. The treatment pro-
cesses consist of sequential removal of suspended solids at
increasingly smaller particle sizes and a final treatment
with carbon adsorption. Since TCDD is relatively
hydrophobic and binds to organic matter and particulate sur-
faces, removal of suspended solids will remove TCDD from
water. The final carbon adsorption step will provide surface
contact to remove submicron TCDD contaminated particles and
solubilized TCDD. Spent carbon would be handled as a RCRA
waste. Regeneration or disposal of the spent carbon would
be evaluated for its ultimate disposation.

The treatment sequence consists of: ( 1 ) addition of floccu-
lants (aluminum or iron salts and/or polymers) to cause par-
ticles to coalesce, promoting more rapid settling, ( 2 ) primary
clarification, where the flocculated particles are given
sufficient time and surface area to settle out in a tank and
are subsequently pumped to solids dewatering (refer to solids
dewatering section), ( 3 ) mixed media filtration to remove
particles down to a nominal 10-micron size, ( 4 ) successive
cartridge filtration through 5, 1, and 0.1-micron filters,
and ( 5 ) granular activated carbon adsorption beds. The
first three treatment steps would be supplied in a packaged
water treatment system.

Bench-scale testing would be required prior to selecting the
treatment processes to determine the effectiveness and level
of sequential particle removal needed to comply with surface
discharge water requirements. The final effluent would re-
quire a state-issued National Pollution Discharge Elimination
System (NPDES) permit to discharge to local surface waters.

The main water treatment plant would be constructed adjacent
to the oxidation ponds on an engineered fill to raise the
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Table 5-5
WASTE STREAKS 10 REMEDIAL WATER TREABIEKI PLANT

TOR REHECIAI. ALTERNATIVES FOR WATERWAYS AND THE FLOOD PLAIN

Renedial Action Alternative Haste Str

No Action

Rtttrict acceo •ad monitor aigratlon

Nona

o Personnel •nd equip—nt decontfination
wuhuaeer

In-place concalnMmc by rechannel-
ization

Local incineration

o Personnel and equipment decontaolnation
wuhnter

o Peraomrl and equipment decont—ination
waabmter

Nonlocal incineration

o Water reaoved fro« exiJting watenry prior
to and during aedlmnt reaoTal

0 Leachate frc >olid«d«ttatering

o Per«onnel and equifoit deconcaaliution
waaamter

Local diapoaal facility

Nonlocal dixposal In RCRA facility

o Matar rexwd fron ezilCing vatemay prior
to and during sedl—nt ruwfal

o Leachate fro •olida dcmtering

o Peraonnel and equipment deconCa>lnaClon
waibwater

o Katcr rewJred fios exiatins watemay prior
to and during •edilKnt r—oral

o Leachaf froal •olida d—atering

o Laachate ft-OB diapoaal facility

o Personnel and equip—lit decontaaination
w&sbwater

o Wacar reaoved froa exifting wafrvay prior
to and during •edinnc r—nval

o Laachate froi sollda dewatering

Scrubber water treatnent Included with incinertion facility.
Ireataent of leachace would be provided by existing 1 clal facility.
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facilities 10 feet above the historically high groundwater
level to avoid undesirable hydrostatic forces and flooding
of the structures.

Table 5-6
CAPACITY OF WATERWAYS AMD FLOOD PLAIN TREATMENT SYSTEMS

Size of New Hater Treatment
________Systems_________

Mobile Facility
Main for Recirculation

Facility of Decontamina-
Remedial Action Alternative (mgd) tion Washwater (gpm)

No Action
Restrict Access and Monitor
Migration — 10

In-place Containment by
Rechannelization — 50

Local incineration 2 50
Nonlocal incineration 2 50
Local disposal facility 2 50
Nonlocal disposal in
RCRA facility 2 50

Site restoration would consist of salvaging the water treat-
ment equipment, disposing construction materials in a local
landfill after delisting, removing the engineered fill, re-
grading, reseeding, and reforesting.

SOLIDIFICATION

Solidification is not proposed for the contaminated materials
from the waterways and flood plain. Dewatered sediment from
the waterways at a 10-percent moisture content and soils
from the flood plain at the assumed 15-percent moisture con-
tent were assumed not to require solidification prior to
hauling or storing.

TEMPORARY STORAGE

Temporary storage is expected to be needed for all the al-
ternatives that include removing the contaminated materials.
The rate at which the material can be incinerated or placed
in a storage facility is not likely to be the same rate at
which the material is dewatered or excavated. Two 100- by
200-ft container facilities would be required for temporary
storage of contaminated soils/sediments from the waterways
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and flood plains. One 40- by 40-ft container facility would
be required for temporary storage of debris from the water-
ways and flood plains. The facility would be built on an
engineered soil fill to raise the structure 10 ft above the
historically high groundwater level.

Each container facility would consist of a containment base,
the stacked containers, and a containment enclosure. Based
on analyses for previous feasibility studies, 2-yd semibulk
bags would be used for the containers. Vegetation, trees,
and other organic debris would need to be mulched before
placement in semibulk sacks.

Federal and state regulations allow a container facility to r^"
have a single-liner base with a capacity sufficient to con- 0̂
tain the volume of the largest container or 10 percent of 0
the total volume, whichever is greater. (Note that primary o
containment is produced by the containers themselves.) The
concrete slab base with an impervious layer was selected
over a synthetic liner due to its ability to withstand con-
centrated loads and its lower disposal cost.

The base would consist of an impermeable layer of geotextile
cover, a reinforced concrete slab, and a layer of granular
fill. The granular fill beneath the concrete slab provides
a construction working surface on which to tie reinforcing
steel and pour the slab without disturbing the prepared foun-
dation soils. The base also features a low (2- to 3-tt-high)
reinforced concrete wall around the perimeter of the storage
area. This wall may serve as a strip footing for the walls
of a building enclosure and as an anchor curb for the primary
liner. The slab and inside face of the wall would have an
impermeable layer.

Two different container facilities enclosures were considered:
a steel building and a synthetic membrane enclosure. Figure 5-4
shows an example of the steel building option that was selected
for detailed development.

The primary technical advantage of a steel building relative
to a synthetic cover is that container inspection is easier
within a building due to the presence of electric lighting
and space above and around the perimeter of the storage area.
However, depending on the stacking configuration, only a
portion of the containers can readily be inspected. With a
synthetic cover, inspection of the containers would require
the inclusion of access doors built into the cover, or un-
fastening and removing the cover, then refastening it. If
frequent (for example, monthly) container inspection is re-
quired during the interim storage period, then a building
may be the preferred enclosure. If•inspection is not re-
quired frequently, then a synthetic cover may be preferred
due to its lower maintenance cost.

5-21



5
-2

2



After the sediments, soils, and debris have been hauled to
the ultimate waste management site, the temporary storage
facilities would be removed. Construction materials were
assumed to be decontaminated via a jet-water wash and then
disposed of in a local landfill. The wash water would be
treated at the mobile treatment facility. The engineered
fill would be removed and the site regraded, re seeded, and
reforested.

ULTIMATE WASTE MANAGEMENT—TREATMENT

This discussion pertains to both the waterways and flood
plain, and the wastewater facilities. The quantity of mate-
rial from the wastewater facilities assumed to be incinerated
is given in Section 6 .

Two thermal treatment alternatives were developed; the primary
difference between the two alternatives is the treatment
location. For the local incineration alternative, the contam-
inated materials would be treated near the existing wastewater
facilities using a transportable incinerator. The design
criteria for this alternative is given in Table 5-7. The
layout of the associated waste handling is shown in Fig-
ure 5-5. For the remote incineration alternative, contami-
nated materials would be transported to an existing offsite
thermal treatment unit.

The following background information is presented to provide
background for, and a better understanding of, the specific
incineration processes selected for the alternatives. The
background discussions are broken into two parts:

o An overview of the thermal treatment process

o A discussion of an available technology suited to
treat the contaminated materials from the Vertac
Offsite

THERMAL TREATMENT OF TCDD-CONTAMIHATED
SOIL; AH OVERVIEW

Material Handling and Preparation

As currently conceived, the incinerator feed would primarily
be contaminated sediments and soils with a mixture of rocks,
roots, and other debris from the waterways and flood plain.
The waterway sediments would be dewatered prior to feeding
to the incinerator. The contaminated materials would be
placed in size-reduction equipment as the first step of ther-
mal treatment. Size reduction facilitates material handling,
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Table 5-7
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS

LOCAL INCIHEKATIOM—WATERWAYS AND THE FLOOD PLACT,
AND WASTEWATEB FACILITIES

Devatered waterway sediments, tons 23,400
Flood plain soils, tons 63,400
Debris, tons 1,700

SUBTOTAL, tons 88,500 \0
I-̂

Material from wastewater I"-
facilitieŝ  tons 33,500 or 42,200 0-.

0
TOTAL, tons 122,000 or 131,000 ^

Incineration Facility

Incinerator Portable rotary kiln
Location Adjacent to oxidation ponds
Area required, acres 1
Incineration rate, tons/day 64
Ash production from sediments,
tons/day 52

Ash production from sludges,
tons/day 8

Site Restoration

Remove, decontaminate, and
reuse auxiliary buildings
Remove and dispose concrete
slabs in a municipal landfill
Area of seeding and
reforestation, acres 1

Number of trees per acre 440

See Table 6-7 for breakdown of material to be incinerated
from wastewater facilities.

DE/VERTC2/117
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provides for uniform heat transfer, and helps avoid inciner-
ator damage. This could be accomplished through either a
wet or dry process. A wet process appears applicable to the
Vertac facility due to the high moisture content of the sedi-
ments and sludges.

The wet process would slurry the heterogeneous mixture in a
tumbling drum scrubber to separate fine from coarse material.
Next, a series of screening devices would classify the coarse
material, and a three-stage crushing process would reduce
the coarse material to a suitable size (such as 28 mesh). CO
The fine soil slurry would be dewatered, then mixed with the K\
crushed material in a pugmill. The water would be treated r-~
to remove TCDD-contaminated particles. A shredder would
process large fibrous materials such as tree roots that might
be removed from the sites.

0^

0
0

A testing program could be used to determine the need for
incinerating rocks and other large debris. If testing showed
this material to be relatively free of TCDD (less than 1 ppb)
after the soil was washed from the surface, and eligible for
delisting, it would be washed and disposed of without treat-
ment. If, on the other hand, TCDD is shown to have adhered
to the surface or to have migrated into pores, the material
would need to be crushed and incinerated. It was assumed
that the amount of large material that would be delisted
instead of incinerated was insignificant and would not have
a significant effect on the total cost.

Incineration

Incineration of TCDD-contaminated materials typically is a
two-step process. The first step occurs in a primary com-
bustion chamber at about 1,600° to 1,800*'?, where combustible
solids are burned and TCDD is vaporized. Solids usually
remain in the primary chamber for at least 30 minutes (min)
and then are removed from the incinerator and quenched.

The second step occurs in a secondary combustion chamber or
afterburner, where vaporized TCDD is destroyed by the combined
conditions of 2,200° to 2,300°F, 2-second minimum residence
time, and 3-percent minimum excess oxygen. Wet scrubbers
are used to quench the hot exhaust gases and to remove en-
trained particulate matter from the gas stream. Heat recovery
equipment may be used to reduce quench water requirements
and to provide motive power for some incineration equipment.

Handling of Treated Soil

For every 10 Ib of soil incinerated, roughly 8 Ib of treated
soil would remain based on an assumed ash content of 80 per-
cent. For every 10 Ib (as solids) of sludge incinerated,
roughly 5 Ib of ash would remain based on an assumed ash
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content of 50 percent. The reduction in soil volume would
not be significant because the treated soil would have a
lower density. After incineration, the treated soil and ash
would be stored and then analyzed for TCDD. If the treated
soil and ash is delisted at that time, it could be placed in
a solid waste landfill. If'it has not been delisted, the
residue would be disposed of at an off site RCRA landfill.
It was assumed that the treated soil and ash would be delisted.
If the ash could not be delisted, incineration would not be
a viable technology. The scrubber water and ash quench water
blowdown would undergo treatment and filtering to remove
solids, while particulates captured by scrubber water would
be concentrated and handled with the treated soil, or re-
turned to the incinerator feed. Filtered scrubber and blow-
down water would be analyzed for TCDD prior to discharge.
If the analyses show TCDO to be present, the scrubber and
blowdown water would require additional treatment.

CURRENTLY AVAILABLE TECHNOLOGY

Many existing methods could be used for the thermal treat-
ment of TCDD-contaminated materials. However, many are ei-
ther unsuitable for treatment of contaminated soil or have
not yet been developed to a point where they can be used on
a commercial scale. Selection of a treatment method would
depend not only on these technical concerns but also on eco-
nomic factors as well. The remainder of this report will
assume that rotary kiln incineration (RKI) would be the se-
lected technology if thermal treatment is used to deal with
the Vertac contaminated materials. The reasons for this
assumption are twofold:

o First, the RKI process is the best developed in-
cineration technology, in terms of experience with
waste incineration, TCDD destruction, and soil
treatment in general, and TCDO soil treatment spe-
cifically.

o Second, commercial-scale stationary and transport-
able RKI units already exist, which is not yet the
case for the other processes such as electric
infrared incinerators and advanced electric reac-
tors.

Rotary Kiln Incinerator (RKI)
Technical Description

An RKI consists of a refactory-lined cylinder that is inclined
a few degrees from the horizontal and rotates at a low speed.
Figure 5-6 presents a flow diagram of an RKI. Ram feeders
force solid waste into the upper end of the kiln; the drum
rotation and incline cause the burning solids to migrate to
the lower end of the kiln, where the ash is discharged. The
kiln interior is fired directly by gas or liquid fuel burners
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to maintain the desired temperatures inside. Combustion air
is also introduced as required to burn the fuel and any com-
bustible solids in the waste feed.

When used to treat TCDD-contaminated soil, the rotary kiln
itself would burn combustible material in the soil feed (such
as plant matter and trash) and vaporize the TCDD. To do
this, the kiln would operate in the range of 1,60 0 ° to 1,800''F,
with a minimum solids residence time of 30 min. Higher tem-
peratures in the kiln would be undesirable because the soil
feed would tend to fuse to itself and to the kiln walls in a
process called "slagging."

The combustion gases containing vaporized TCDD would next be
routed through particulate removal equipment to a separately
fired afterburner. Here, the TCDD would be destroyed at
conditions of 2,200° to 2,300°F, 3-percent minimum excess
oxygen, and 2-second minimum gas residence time. The hot
combustion gases would exit the afterburner through scrub-
bers, which would cool it and clean it of remaining particu-
lates before discharging it through the stack. Stack gas
sampling would regularly test for residual TCDD.

RKI Operating Experience. The rotary kiln probably is the
most widely used type of hazardous waste incinerator in the
United States today. The kiln has been used extensively to
incinerate PCB's and is the most highly developed of those
types of incinerators used for soils contaminated by TCDD:
However, commercial use of the rotary kiln to incinerate
contaminated soils has been limited. At present, the EPA
and one private firm have developed transportable BKI units,
and at least three firms operate stationary RKI units for
hazardous waste incineration. These units are described in
the following paragraphs.

EPA Mobile Incinerator. Rotary kiln incineration of TCDD-
contaminated soil and liquid was done at the Denny Farm site
in southwest Missouri in a trial burn program conducted be-
tween February and April of 1985. The EPA mobile incinerator
was used for the trial burn program, which consisted of four
separate burns. During the trials, 1,750 gal of TCDD-
contaminated liquid and 92,000 Ib of TCDD-contaminated soil
were incinerated. The liquid and soil had average TCDD con-
centrations of 230 and 500 ppb, respectively. All trial
burns achieved a TCDD destruction removal efficiency (DRE)
exceeding 9 9 . 9 9 9 9 percent. Table 5-8 presents the results
of the trial burns.

A solids feed rate of 1,500 Ib (approximately 3/4 yd of
soil) per hour was maintained through the incinerator during
the trial burns. The rotary kiln operated at about 1,800'F
and the afterburner at about 2,2 0 0 " F . The residence time
for soil in the incinerator was about 30 min. TCDD in the
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Table 5-S
BECTLIS Or TCDD TRIAL BDBNS WITH EPA MOBILE IMCIMEBATOB

(Through April B, 1985)

Stack EaissloDs

(•g) Percentain
Trial TCDD CoDceptratioM TCDD Particulates of TCBO

1 Liquid*—249 pr W 134.3 >99.999973 p^
Soil—101 ppb

2 Ugoids—357 pf NO 147.3 >99.999986
SoU—382 ppb

3 Liquid*—264 pf ID 145.6 >99.999995
Soil—1,010 ppb

4 Liquid*—225 pr MD 201.5 >99.999989
Soil—770 ppb

Destruction r—oral etficlencr.

NOTES: Total swats iDcinwated) 1,750 gal of liquids; 92,000 Ib of soil.

< -̂

r~-
o
0

0

Vto TCDD found In oth«r incinerator nastcs (kiln asll: nondetectable TCDD less than
part per trillion [ppt]; purge [rime] water: nondetectable TCCO (lesa than 3 parts
per trillion].

Bg » niligraa; HD • oot detected; > • greater than; gal - gallons.
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ash (treated soil) from the incinerator was below detection
limits during all trials.

During the trial burns, problems were encountered with par-
ticulates building up in the afterburner and carrying through
the scrubber and out the stack of the incinerator. Although
the stack particulate emission standards were not exceeded
during the trial burn, particulate emission control may be a
problem during future incineration activities. Particulate
loading in the afterburner was also a limiting factor in the
soil throughput rate; inputs greater than 1,500 Ib per hour
probably would be possible with the EPA unit if the particu-
late carryover problem were solved. The EPA has modified
the ductwork between the kiln and the afterburner, and it is
expected that this modification will solve the particulate
carryover problem.

The EPA conducted a field demonstration test of the mobile
incinerator during the second half of 1985. This test was
designed to demonstrate whether the process has any long-term
operational limitations and to provide information on the
cost of the process. By January 2, 1986, over 800 tons of
TCDD-contaminated soil'and over 120,000 Ib of TCDD-contami-
nated liquid from southwest Missouri were destroyed. The
ash from the field demonstration was delisted and returned
to the cleanup area.

Private Operators. Private firms in the United States known
to have experience incinerating TCDD-contaminated wastes or
PCB's in RKI units are:

o Rollins, Inc., of Deer Park, Texas, which has suc-
cessfully burned TCDD-contaminated wastes in its
stationary facility; however, Rollins has incin-
erated only small amounts of contaminated soil.
Rollins has expressed interest in accepting more
TCDD-contaminated waste for incineration at Deer
Park.

o ENSCO, Inc., of El Dorado, Arkansas, which has
extensive experience with PCB incineration in its
stationary RKI facility. However, it has not ac-
cepted TCDD-contaminated wastes and has expressed
no interest in doing so in the future.

o PYROTECH, an ENSCO subsidiary based in Nashville,
Tennessee, has two transportable RKI units similar
to the EPA mobile incinerator. One of these is
successfully incinerating waste-oil-contaainated
soil at the Sydney Mine site near Tampa, Florida.
That soil does not contain TCDD.

The second incinerator has yet to undergo EPA cer-
tification testing for TCDD incineration. It is
expected to be available for use shortly after
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testing. PYROTECH has scheduled its transportable
units for TCDD incineration work at the Vertac
site (still bottoms) and the Peeck Oil site near
Tampa, Florida, in the near future and has expressed
strong interest in doing additional TCDD incinera-
tion in the future. PYROTECE has indicated that
they may construct two or three more transportable
incineration units over the next 2 yr.

The rest of the discussion on incineration will focus on the
ways to apply KKI technology to the Vertac Off sites, accord- ^
ing to the two thermal treatment alternatives: '^

o Local incineration
o Nonlocal incineration (existing facility)

LOCAL INCINERATION

This alternative will consider the use of a mobile incinera-
tor for destruction of the TCDD-contaminated materials. For
the reasons stated previously, the mobile units that will be
used as a basis for evaluation and cost estimation for the
remainder of this study will be rotary kiln incinerators.
If local incineration is selected as the remedial action for
the site, then the actual process selection will be deter-
mined during final design.

Facility Description

EHSCO is planning to construct an incinerator at the Vertac
plant site to treat contaminated wastes. This incinerator
may be available for incinerating off site wastes. The costs
for local incineration would be less if the incinerator at
the Vertac plantsite could be used instead of building a new
incinerator at the wastewater treatment plant. However,
since the availability of this incinerator is uncertain, it
was assumed that a temporary incineration facility would be
constructed near the wastewater treatment plant. A conceptual
layout of the incineration facility is shown in Figure 5-7.

It is assumed that a transportable incinerator similar to
the EPA or PYROTECH mobile rotary kiln incinerators would be
used at -the site. The throughput rate is determined by the
incinerator design.

The EPA and PYROTECH mobile rotary kiln incinerators consist
of trailer-mounted sections of the basic incinerator facility.
The EPA mobile incinerator, for example, consists of three
main 45-ft-long trailers. One trailer holds the rotary kiln
and ram feed system, the second trailer has the secondary
combustion chamber, and the third trailer contains the scrub-
ber. Interconnecting ducts, stack monitoring devices, and
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Local Incineration Facility
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other equipment are shipped to the site on additional trail-
ers. A drawing of the EPA mobile incinerator is shown in
Figure 8.

The PYROTECH transportable incinerator is similar to the EPA
unit, but with several differences.

o It is larger than the EPA unit. The PYROTECH unit's
kiln volume is nearly six times greater than that
of the EPA unit, and its heating capacity is nearly
four times greater. This permits faster soil
throughput.

o The PYROTECH unit includes a fourth trailer that
houses a heat-recovery steam boiler; this serves
as prime mover for the unit and replaces the in-
duced draft fan of the EPA unit. Replacement of
the induced draft fan also allows the PYROTECE
unit to operate more quietly than does the EPA
unit.

The transportable incineration equipment and support trailers
would be transported to the site and assembled following
site preparation. Equipment to be assembled at the site
includes:

o Transportable incinerator units—This would include
the trailers containing the major elements of the
incinerator, a trailer containing stack monitoring
equipment and associated ducting and other equip-
ment required for operation of the incinerator.
Backup power generators would also be required at
the site in the case of a power outage.

o Raw soil-handling and size-reduction equipment—It
is expected that soil would be brought into a
shredder building in polypropylene bags, fed into
the size-reduction equipment to break up large
clumps of soil, and then conveyed to the feed ram
of the incinerator.

o Fuel oil, discharge scrubber water, and caustic
storage tanks—The fuel oil and discharge scrubber
water tanks would be about 20,000 gal each.

o Support trailers—This would include a trailer
containing personnel decontanination and sanitary
facilities, an office trailer, and a trailer con-
taining spare parts and repair equipment for the
entire incineration facility. These support trail-
ers would be positioned on railroad ties or other
temporary supports as required at the site.
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Buildings to house the incinerator and shredder equipment
would be constructed at the site prior to placement of in-
cinerator equipment.

Mobilization and Site Preparation

The following site preparation would be required to allow
operation of a transportable rotary kiln incinerator at the
site:

o Upgrading of the utilities at the site including
upgrading of the local residential power to the
440-volt, three-phase power required for operation
of an incineration unit.

o Preparation of the area for construction of the
incinerator facility. This would include clearing
the area of brush and debris, regrading and com-
pacting the area to produce a level area about
350 ft by 100 ft, and placing a gravel base over
the entire area.

o Construction of building floor slabs and diked
tank areas. Two buildings are anticipated for the
site, one for the incineration facility and a sec-
ond, smaller building containing soil preparation
equipment. The shredder building would operate at
negative pressure with discharge air microfiltra-
tion to prevent TCDD-contaminated dust from leaving
the building. In addition to the building slabs,
diked tank areas would be required for the scrubber
water, caustic storage tanks, and the fuel oil
storage tanks.

o Construction of auxiliary facilities. This would
include construction of perimeter fencing around
the site and overhead pole lighting, a security
station, and a well to produce at least 50 gpm of
water to be used for scrubbing exhaust air from
the secondary combustion chamber.

Following preparation of the site, the transportable incin-
eration equipment and support trailers would be transported
•bo the site and assembled.

Facility Testing and Operation

After onsite assembly, the incineration and materials hand-
ling equipment would undergo shakedown testing and adjustment
lasting perhaps 30 days. During this time, individual equip-
ment items and systems would be checked for proper function
following relocation and reassembly. This would allow prob-
lems to be corrected before TCDD incineration began, reducing
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the possibility of delays or equipment breakdown while handl-
ing hazardous materials later in the project. Testing
would conclude with sample incineration runs, first on
noncontaminated soil, and finally on the contaminated
materials under actual operating conditions.

Following successful shakedown testing, the incinerator would
begin incinerating TCDD-contaminated soil. The sequence of
operations would be as follows:

CT-.
1. TCDD-contaminated materials would arrive from the •^t-

temporary storage structures, dewatering facilities j~-
(by sealed conveyor), or directly from the excava- -̂
tion site, and then be loaded into a hopper.

2. The material would drop into a shredder, which °
would break up large clumps and bulky debris. The
material would be carried by a sealed conveyor to
the ram feeder of the incinerator, where it would
be fed into the incinerator kiln.

3. Following incineration, the ash would probably be
cooled with water and mechanically conveyed to a
temporary storage facility. It would then be tested
for residual TCDD contamination.

4. Successfully treated material would then be de-
listed and hauled to an approved solid waste land-
fill for final disposal.

Demobilization and Site Restoration

Demobilization of the incineration facility and restoration
of the site would be performed following the completion of
incineration activities. Demobilization and site restoration
would include the following activities.

o Decontamination of the shredder, conveying equip-
ment, and shredder building. This work would be
performed in Level C personal protective gear and
would include washdown and steam cleaning of the
equipment and collection of the washdown water.
The collected washdown water would be injected in
the incinerator for disposal.

o Shutdown and dismantling of the incinerator and
auxiliary equipment.

o Dismantling and removal of the incinerator build-
ing. This building should be salvaged for use at
other sites.

o Removal of the incinerator and auxiliary equipment
and transport to the next site slated for use.
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o Removal of perimeter fencing and the security sta-
tion.

o Regrading and revegetation of the site.

NONLOCAL INCINERATION (EXISTING FACILITY)

The incineration facilities that will be considered for this
alternative will be those hazardous waste incinerators that
already have solids handling capability and are currently
permitted to incinerate PCB's. The preamble to the January 14,
1985 dioxin regulations states a preference for solids-capable
PCB incinerators as incinerators for TCDD incineration.
Because of this stated preference and because no commercial
incinerators exist in the country that have the necessary
permits for incineration of TCDD-contaminated soil, the de-
scription and evaluation sections of this study will assume
that the units for offsite incineration of the contaminated
soil will be one of the solids-capable PCB incinerators.

For this alternative, contaminated material would be removed
from the site and transported to an offsite commercial haz-
ardous waste incinerator. There are presently several com-
mercial solid hazardous waste incinerators in the United
States; few are interested in, and none have permits for,
TCDD destruction. However, several are expected to have
permits in the future. One commercial facility exists in .
Arkansas.

Facility Locations and Descriptions

The following companies maintain stationary hazardous waste
incinerators, all of the rotary kiln type;

o Rollins, Inc.: Rollins maintains three hazardous
waste incinerators located in Mew Jersey, Louisiana,
and Texas. The Deer Park, Texas, facility has not
been able to incinerate TCDD-contaminated materials
since July 15, 1985, because of new ERA regulations.
Rollins applied to EPA Region VI for approval to
incinerate TCDD under the new regulations in April
1985, but their application has not yet been ap-
proved. Rollins has not accepted TCDD-contaminated
wastes since July 1, 1985.

o Chemical Waste Management Inc.: This firm operates
an incinerator in the Chicago area. However, the
firm said it has no desire to accept or dispose of
TCDD-contaminated wastes.

o EMSCO: ENSCO, the parent company of PYROTECH, has
a stationary PCB-licensed incinerator facility in
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El Dorado, Arkansas. However, in recognition of
local public opposition, the firm has promised the
city it will not handle TCDD-contaminated wastes.

TCDD-contaminated soil from the site would be transported to
a nonlocal incinerator using 12- to 16-yd , covered trucks.
The heavy truck traffic into and out of the site may require
upgrade of the roads between the site and closest major road
to the site. Upgrade of the roads may include widening, as
well as regrading and paving.

Transport of TCDD-contaminated material would require a Uni-
form Hazardous Waste Manifest in compliance with 40 CFR 262. m

r-
ULTIMATE WASTE MANAGEMENT—DISPOSAL 0^

0
LOCAL DISPOSAL 0

This alternative includes permanently containing the con-
taminated materials from the waterways and the flood plain
in disposal facilities constructed in the vicinity of the
wastewater treatment facilities. The design criteria and
assumptions for this disposal alternative are given in
Table 5-9. The layout of disposal facilities and associated
waste handling facilities is shown in Figure 5-9. These
facilities would be constructed on a engineered fill to keep
the structures 10 ft above the historically high groundwater
level. The facilities would be designed to meet all pertinent
regulations for hazardous waste disposal.

Following preparation of the facility bases and sidewalls,
TCDD-contaminated sediments from the waterways and flood
plain would be moved from the local temporary storage struc-
ture(s), removed from solids dewatering facilities, or hauled
directly from excavation and then placed in the disposal
facilities. After all of the materials are placed in each
disposal facility, a cover would be constructed on the dis-
posal facility. Debris from the waterways and floodplains
would be placed in a separate disposal facility with a fixed
roof. After the last disposal facility is filled and covered,
the temporary storage structures would be removed, and the
site restored as much as possible.

Disposal Facility Construction Requirements

Wastes containing TCDD are federally regulated under RCKA of
1976 (reauthorized November 1984). Specific regulations are
found in Title 40 of the Code of Federal Regulations (40 CFR),
Subchapter I (Solid Wastes)'. New regulations governing acute
hazardous wastes (including TCDD wastes) were published Jan-
uary 14, 1985, in the Federal Register and became effective
on July 15, 1985. Additional proposed regulations for land
disposal restrictions for TCDD-contaminated wastes were pub-
lished in the January 14, 1 9 8 6 , Federal Register.
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Table 5-9
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS

LOCAL DISPOSAL FOR WATERWAYS AND THE FLOOD PLAIN

Sediment/Soil Disposal Facilities

Number
Disposal Capacity of each

facility, yd-
Area required, ac
Construction details
Leachate treatment plant
Proposed processes
Capacity, mgd

Debris Disposal Facility

Number ,
Disposal Capacity, yd
Area required, ac

35,000
4.5
See Figure 5-10

See Figure 5-3
2

1
3,000
0.5

While onsite actions taken under CERCLA do not require RCRA
permits, they must meet the intent of RCRA. Since the EPA
has interpreted "onsite" to encompass contaminated areas,
"offsite" of the primary property of consideration for an
NPL site ("onsite" and "offsite" areas must both be part of
the MPL site), the local disposal alternative for this Vertac
offsite FS would not require RCRA permits.

Several provisions of the RCRA reauthorization of November 8,
1984, affect land disposal of hazardous wastes. The first
requires all new or expanded hazardous waste facilities to
have double containment of wastes with a leacbate collection
system above the top liner and leak detection system between
the primary and secondary liners; the facilities must also
have groundwater monitoring systems. Another provision of
the reauthorization bans land disposal of dioxins after Novem-
ber 8, 1986, unless the EPA first issues regulations defining
safe disposal practices.

Site Preparation

Construction of local disposal facilities would require ex-
tensive site preparation prior to construction. A disposal
facility would need to be constructed on a relatively flat
area with engineered fill as needed to provide adequate soil
stability and minimum height above the historically high
water table. An earthen or concrete embankment would need
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to be designed and constructed to protect the facilities
from flooding. Preparation of a flat area large enough to
accommodate the disposal facilities would require substantial
clearing of trees and vegetation.

Temporary storage structures, solids dewatering facilities,
and water treatment facilities, needed for waterway or waste-
water treatment facility remedial actions would probably be
constructed in the vicinity of the wastewater treatment fa-
cilities. Locating these other facilities in this area re-
stricts the area available for disposal facility construction.

Approximately 4.5 acres of level area would be required for
siting of a disposal facilities for the contaminated mate-
rials from the waterways and flood plain.

Disposal Facility Construction Details

The construction details of the disposal facility are shown
in Figure 5-10. The design criteria and assumptions are
listed in Table 5-9. The contaminated sediments from the
waterways and flood plain would be disposed in two
open-topped, reinforced concrete boxes. Two facilities were
assumed to expedite the. availability of facilities and to
allow for sequential filling and closure operations. After
wastes are placed in each facility, a flexible cover is
installed. The features of a typical facility are discussed
in more detail below..

The approximate outside dimensions of each facility would be
200 by 370-ft. The wall height would be IS ft, which would
allow for waste 11 ft deep at the wall. The concrete floor
slab would be 8 in. thick, and the walls, 18 in. thick. The
slope assumed for the composite cover is 5 to 10 percent,
and the total depth of the waste at the center of the pile
is approximately 18 ft. Construction of the base and sidewalls
of the facility and of all layers of the cover above the
synthetic membrane is assumed to require Level D worker pro-
tection. Construction of the lower layers of the cover are
assumed to require Level C protection.

Base and Walls. The concrete disposal facility would have a
double-liner base with leachate collection and leak-detection
systems. The primary liner would consist of an impermeable
layer (polymeric asphalt coating or synthetic liner) over
the concrete floor slab. A synthetic liner could be one of
a variety of synthetic materials such as Hypalon (chloro-
sulfonated polyethylene), chlorinated polyethylene ( C P E ) ,
polyvinyl chloride (P V C ) , or HDPE.

Above the impermeable layer, a leachate collection system
would consist of a network of perforated plastic pipe embed-
ded in a layer of drain gravel, bounded by layers of geo-
textile. The upper layer of geotextile maintains separation
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of the con-taninated materials from the drain gravel but al-
lows movement of leachate across the boundary under the in-
fluence of gravity. The drain pipe conducts the leachate to
a sump from which it is pumped to the leachate treatment
facility. The lower layer of geotextile acts as a cushion
between the leachate collection gravel and the impermeable
layer over the concrete base slab.

A leak detection system between the concrete slab and the
subgrade would consist of a network of perforated plastic
pipe embedded in drain gravel, underlain by a synthetic mem-
brane sandwiched between cushioning layers of geotextile.
This leak detection system may be divided into zones, each
with a separate drain pipe running to a leak detection sump.
Dividing the floor leak detection system makes it easier to
locate any failures that may occur in the floor slab.
Leachate collected in the leak detection system would be
pumped to the contaminated water treatment system.

The walls of the facility would include a leak detection
system against the outside face of the wall. A leachate
collection system would not be required on the inside face
of the wall, as fluids in the contaminated materials would
move downward under the action of gravity to the collection
system above the concrete floor slab. Because this collec-
tion system would not permit leachate to build up more than
one foot of hydrostatic head on the floor slab, there would
be a low potential for leaks. A cross section of the wall
from inside to outside would consist of an impermeable layer,
the concrete wall, and a drainage layer. At the foot of the
exterior of the wall is a collection pipe that conducts any
leakage to the leak detection sump.

Cover. When filled, the concrete disposal facility would be
covered with a flexible, composite cap. The function of the
cap would be to prevent percolation of rainwater into the
contaminated materials, to minimize maintenance, and to pro-
vide security against public exposure to the contaminated
materials.

The cover would consist of nine layers. From the contam-
inated material up, these layers would consist of a layer of
stabilized sand, a synthetic liner sandwiched between pro-
tective layers of geotextile, a drainage layer, geotextile,
and compacted topsoil with erosion matting and a grass cover.
The cover would be dome-shaped with slopes between 5 and
10 percent. These layers are described in more detail below.

The stabilized sand layer would overlie the contaminated
material. It would function as a collection layer for gases
generated within the waste and would provide a suitable sur-
face on which to place subsequent layers of the cap. The
sand layer would be a minimum of 6 in. thick, and compacted
to a high relative density.
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The synthetic membrane overlying the stabilized sand would
be constructed either of Hypalon or CPE with a minimum thick-
ness of 30 mils. The synthetic membrane would be penetrated
by vent stacks, which relieve gas that may be generated with-
in the contaminated materials by organic decomposition. The
vent stacks would be bonded to the membrane and the tops
would be constructed with fittings to prevent influx of rain-
water. The synthetic membrane would be sandwiched between
protective layers of nonwoven geotextile, which would be a
minimum of 110 mils thick.

Atop the impervious membrane would be a 12-in.-thick layer
of clean granular drain material. The gradation of this
material would be similar to standard 1-1/2-in.-minus con-
crete aggregate. The drainage layer would be covered with a
separation layer of geotextile followed by 12 in. of top-
soil. The topsoil is compacted and covered with erosion
matting and seeded. Erosion matting will help to stabilize
the topsoil until the grass cover establishes a root system.

After installation of the cover, uncontaninated surface run-
off would be collected in surface trenches and routed to the
natural drainage system for the area by gravity.

Contaminated Materials Placement and Facility Closure

The onsite concrete disposal facility alternative would in-
volve transportation and placement of TCOO-contaminated ma-
terials from temporary storage or directly from solids
dewatering facilities. The containerized waste from tempo-
rary storage would be placed on flatbed trucks for transport
to the facility where it would be dumped. It is estimated
that a working crew could maintain an average transport/
placement rate of 16 yd /hr. The waste would be spread and
compacted within the tank by a bulldozer towing a sheepsfoot
compaction roller. All equipment operators are assumed to
require Level C protection, and all equipment would require
decontamination at the end of the job or when the equipment
is removed from the site.

A leachate treatment plant to treat runoff and leachate from
the facility during filling would be designed to handle the
expected flow from a 24-hr, 25-yr storm. To prevent accumu-
lation of leachate above the primary liner during this storm,
it is estimated that the plant must have a treatment capacity
of 400 gpm (the facility would be sized larger with two 1-mgd
redundant systems as needed for handling the flow from the
waterway excavation operations). Because the disposal fa-
cility would be open during placement of the wastes, the
runoff from the tank would have high levels of suspended
solids. The treatment equipment would include a packaged
water treatment plant (includes coagulation, settling basin,
multimedia filters), cartridge filters, and carbon adsorption
beds together with the associated pumps, tanks, piping, and
a steel building enclosure.
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Facility Postclosure Requirements

Operation and maintenance (O&M) requirements would include
periodic inspection of the containment walls for leaks,
cracks, and distortion. The cover will require inspection
for erosion, depressions, animal burrows, deep-rooted plants,
and other signs of actual or potential damage.

The following OtM activities would be required regularly;

o Maintenance of security system (fences, lights,
signs)

o Maintenance of leachate collection and leak detec-
tion sumps, pumps, and piping

o Maintenance of site run-on/runoff control, cul-
verts, and ditches

o Operation/maintenance of leachate treatment plant

o Leachate sampling and testing (until volume of
leachate diminishes)

o Groundwater sampling and testing

Debris Disposal Facility Construction Requirements

Contaminated debris from the waterways and flood plains would
be disposed in a reinforced concrete box with similar base
and wall construction, as described for the sediment storage
facilities, but with steel structural members, metal sandwich
siding, and a fixed cover.

The fixed roof facility would have multilayered base as de-
scribed for the reinforced concrete boxes. The walls would
rest on curbed extensions of the coated concrete floor system.
The wall construction would be steel structural members with
metal sandwich siding. The interior walls would be plywood-
lined to prevent damaging of the siding during facility filling
operations. An example roof system would be aluminum V-beam
roofing supported by steel trusses. A heating, ventilation,
and air conditioning (HVAC) system and bagbouse discharge
would be included in the fixed roof facility to allow main-
tenance of a slightly negative pressure in the facility.
Bagged mulched debris would be transferred from temporary
debris storage and placed in the fixed roof facility.

NONLOCAL DISPOSAL IN RCRA FACILITY

For this alternative, excavated soil/sediments from the water-
ways would be hauled from temporary storage and/or from the
excavation site or dewatering facility to an offsite commer-
cial hazardous waste landfill. (The sediments from the
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waterways would be dewa-tered before hauling -to disposal site) .
The layout for the waste handling facilities is the same as
for the incineration alternatives shown in Figure 5-5.

RCRA regulations on TCDD became effective on July 15, 1985.
RCRA requires that TCDD waste be placed only in facilities
fully compliant with 40 CFR 264. This requires that offsite
commercial landfills have RCRA Part B permits to accept the
TCOD-contaminated materials from the contaminated wastewater
treatment facilities. As of this writing, no commercial
facilities have RCRA Part B permits, but several may receive
such permits in the near future. Available information on o--
the locations of commercial waste management facilities shows LT|
several facilities within a 500-mile radius of the site, ^
which could potentially be willing and able to accept these „
contaminated materials.

TCDD-contaminated soil would be transported to an offsite 0
landfill using 12- to 16-yd , covered trucks. The heavy
truck traffic into and out of the site may require the up-
grade of roads between the site and major highways. Upgrad-
ing the roads may include widening as well as regrading and
paving.

Transport of TCDD-contaminated material would require a Uni-
form Hazardous Waste Manifest in compliance with 40 CFR 262. '

-.L'i

DE/VERTC5/023
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Section 6
DEVELOPMENT OF REMEDIAL ALTERNATIVES FOR

WASTEWATER FACILITIES

The remedial technologies retained for the wastewater facil-
ities, shown in Figure 6-1, are assembled into remedial al-
ternatives and developed in this section. The remedial
technologies are classified under two primary categories:
management of migration and ultimate waste management. The
proposed waste handling technologies are also discussed.
Figure 6-2 indicates the primary waste management steps, or o
technologies, involved with each of the seven alternatives ^
developed for the wastewater facilities: ^

o No action 0\

0
o Restrict access, abandon facilities, and monitor 0

migration

o Local incineration

o Nonlocal incineration

o Local disposal

o Nonlocal disposal in RCRA facility :,

o Disposal in wastewater facilities

A remedial alternative may contain only one technology.

The wastewater facilities are described below:

o The aeration basin and oxidation ponds that comprise
Jacksonville's WWTP (see Figure 2-6)

o The 1,760-ft outfall ditch from the oxidation ponds
to Bayou Meto

o The abandoned wastewater treatment facilities (Old
Treatment Plant), which includes two primary clari-
fiers, one sludge digester, two trickling filters.,
two secondary clarifiers, approximately 0.5 ac of
sludge drying beds, approximately a 700-ft outfall
ditch to Rocky Branch, and a pumping station (see
Figure 2-5)

o Approximately 14,700 ft of sewers of which 4,350 ft
are the abandoned Rocky Branch interceptor (See
Figure 2-4)

These facilities are described further in the RI report.
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MANAGEMENT OF MIGRATION—LEAVE-IN-PLACE

Two leave-in-place alternatives were retained for further
consideration: ( 1 ) no action, and ( 2 ) restrict access, aban-
don facilities, and monitor migration.

NO ACTION

The no action alternative consists of taking no action to
control the migration of TCDD-contaminated material, to re-
duce exposure to TCDD, or to monitor the extent of contamina-
tion.

RESTRICT ACCESS. ABANDON FACILITIES,
AND MONITOR MIGRATION

The assumptions and design criteria for this alternative are
presented in Table 6-1.

Access to the aeration basin, oxidation ponds, and abandoned
wastewater treatment plant would be restricted by installing
a 6-ft-high, chain-link fence topped with strands of barbed
wire around the facilities. Access to the sewers would be
restricted by installing locking manhole covers. Access
would be further restricted by increasing public awareness
of the hazards associated with the contaminated areas and by
posting signs.

Abandonment of the facilities would consist of no longer
using the aeration basin, oxidation ponds, outfall ditch,
and sewers to treat and convey wastewater. Jacksonville is
planning on constructing a new wastewater treatment plant
within a few years that will treat the municipal wastewater
currently treated at the contaminated aeration pond and oxi-
dation basins. Therefore, construction of new wastewater
treatment facilities is not included under this alternative.
New sanitary sewers, however, would have to be installed to
replace the currently active sewers that are abandoned. The
design of these sewers was assumed to be similar to the de-
sign of the abandoned sewers. Abandonment of the sewers
would consist of plugging the upstream and downstream ends
of the contaminated sewer and each service and lateral con-
nection with concrete.

Future monitoring would partly consist of testing for TCDD
in samples taken from the new sewers, from soils adjacent to
the abandoned treatment and conveyance facilities, and from
the bayou near the discharge point of the outfall ditch.
The results will help indicate the extent of continued TCDD
migration. It was assumed that samples would be biannually
collected and tested from 10 sites, indefinitely. In addi-
tion, a groundwater monitoring program would be established.
The extent of the groundwater monitoring program cannot be
determined without additional hydrogeological information.
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Table 6-1
DESIGN CRITERIA AH) SPECIFIC ASSTOFTIOtB--

BESTRICT ACCESS, ABANOCN KACtUTIES, AND HONITOR NICTATION ALTERNATIVI
FOB HASTBtATBR MCTT.TTIES

Extant of Ite—dlatlon

Areas to be Peoil luted:

Sit* Preparation

Clearing, ac
Existing roads to be upgraded, ft

Ke—diation Action

Fence, ft
Sewer concref plug*, cuxber

Installation of «w S—ur

Length of new s—r, f—t

8"
lO"
12"
15"
18"
20"
il"
24"

TOTAL IiEHGTH

Manholes, nwb«r

Service and lateral
UJUuections, nutMr

Qroundirater Monitoring

Sediaent/Soil Bonltoring

HulbT of •OBitorliig sites
Frequency of supling
Duration of saipliog

Hestoration

o Aeration basin
o Qifije^lfln w^s
o Oxidation pond outfall ditch
o Abandoned oastewater treatiMDt ^f

Pl«nt -
o 14,700 feet of seller \0

r'-
i cr--

10,000 Q

0

13,000
27

590
2,530
2,998
1,366
1,699

303
789
318

10,400

54

21

Extent of groundnter •aaltaring
cannot be deterained without
additional hrdrogeologic infor-
•atloD

10
Biaimually
Indefinite

H-lnlpyi

WXUSIs—firound is sufficiently stable to support construction actlTltles.

Existing fence around toe abandoned wstmater treat—nt plant Is Insufficient
to restrict access.

A new wastewater tzeataent plaat will be built that vill treat the sunicipal naste-
vater currently treated at the contasilnated aeration pond and oxidation basins.

OE/VERIC5/053
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MANAGEMENT OF MIGRATION—REMOVE MATERIAL

This subsection develops technologies for removing the con-
taminated materials in the wastewater facilities. Table 6-2
presents the design criteria and major assumptions in devel-
oping the removal technologies.

OXIDATION PONDS AND AERATION LAGOON

The removal technologies proposed for liquids in the aeration
lagoon and oxidation ponds were selected such that the sludges ^
and supernatant could be removed separately. This is advan-
tageous since it reduces the load on the dewatering system.
(The solids in the supernatant would be removed at the water r'"
treatment plant). 0̂

0
The access road to the impoundments would probably require o
upgrading to handle the increase in construction equipment
traffic.

A submersible, centrifugal pump mounted on a steel, rigidly
reinforced, foam-filled pontoon would be used to first remove
the sludge on the bottom of the basins. It was assumed that
the pump/pontoon would be purchased and would be salvageable
for future projects. The minimum amount of water the pontoon
can work in is about 2 to 2.5 ft. This minimum depth can be
maintained in the aeration lagoons while completely removing
all of the estimated sludge. However, based on the super-
natant estimates, this minimum depth cannot be maintained in
the oxidation ponds and still completely remove the sludge.
Therefore, supernatant from one oxidation pond would be pumped
into the other pond to provide sufficient depth for the pump/
pontoon. After the sludge is removed in this pond, supernatant
would be pumped into the other pond so that the sludge could
be removed in that pond.

After the sludges are removed, most of the supernatant would
be pumped out via the existing outlets on the west end. The
remaining water would be removed by constructing drainage
ditches and installing sump pumps. The supernatant would be
treated at the proposed water treatment plant.

After the sludges and supernatant are removed, the basin
walls and bottom would be tested for TCDD. It was assumed
that five samples from the aeration basin and 20 samples
from the oxidation ponds would be collected and tested. If
the TCDD levels are unacceptable, additional material would
be excavated from the basin walls and bottoms and the TCDD
levels would be redetermined. It was assumed that the TCDD
levels would be acceptable and additional excavation would
not be required.
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Table 6-2
DESIGN CRITERIA AND SPECIFIC ASSDMPTIOHS—

KBBVE MATERIAL ALTEKMATIVE FOR HASTEHATEB FACILITIES

Oxidation Ponds and Aeration Lagoon

Supernatant waatenater

Volu— of —frial, HG
Aeration Basin
Oxidation.Pond*

fercent solid*", *
Method of I—aval
Bate of r—oral, gpB

Subnatant Bluoa*

Volu— of —ferial, KG
Aeration B—lB
Oxidation Pond*

PTCUt solid*", *
—thod of iwrnl
Bate of r—i 11 ill. gr

Postcl—oiiig TCEO luting,
nulbT of sa )̂I—

Outfall Ditch

Pre-croaTBtioD TCDD t—ting,
iiiafct' of s—Dlu

Lrogtb, t—t
Bidth of coDtaBioated ••frial, ft
Dqith of contaainated —terlal, la,,
Volu— of coDt—iz>afc*d —terial, yer- .
Volll—— Of OTT«CB«Bt«d •BfcTlal, yd'

Itet dMritT, Ib/ft
Hoictur* content, *
Itetiiod of rmoral
PostexcaTatioa ICDO telling,

ouBber of saaples

Abandoned Na«t«»ater Treataent Facilities

THO Priaarr Claritiera

Type of coataalnated —terial
Volu— of cootOBinated cateri&l, gal
Method of iiiona

6.8
30

1
inanping

1,000

1.6
41
5

pu«ping
500

25

10
1,760

4
12

260
40

125
15

becXhoe

10

Hater •tandiog to basina

Vacur puxpiBg
126,000

Sludge Digester

Type of cont—lnated —terlal

Vollue of coitminated
—terial, gal

Kethod of r—oral

T»o Tricfcliaq niter»

Type of contaalnated —terial

Volu— of sedi—nts re«oved, yd3

Volu— of vaslmater, gal
Method of B—ofal

Tiro Secondary Clarlfiers
Type of conta^nated natenal ,
Volu— of contfinated xaterial, re.
Method of I—oral

Digested sludges at aafed S\ biological
SOlida

179,000
i pulping

Conta«inated sedi—ilts on approx. 600 yd of
3- to 5-ln. stooe*

50
82,000

Jet-water nash

Sedi—nt OB the bottoB of the basins
90

6-7



Table 6-2
[contlDMd)

Sludge Drying B«<1«

Type of contailinated material Soil e 125 Ib/ft3 vet density; 15* •oistair*
ccotent

Surface area, ac 0.5
Depth of moral, inches , 12
Volume of contaBinated —ferial, yd''. ,, 810
Volu— of orerexcaTated •aterial, yd 120
Method of reeoral Backhoe
PoJtexcaTBtion TCEO t—tizg, naber of

sa>pl« 6 (̂ .

^0
I—
(̂

0
0

Pr»<iccaTation TCDD-te»ting, DUA)T of suplex 6
Lmgtb, ft 700
IHdth of oonflBated ••tuial, ft 4
Depth of cootminatMl •aterial, in., 12
Voliae of coat—iuted •aterial, yd', . 104
VoluM of oreroxcanted •aterial, yd* ° 16
Bet den-lty, Ib/tt- 125
•olatare cooteat, * 15
Hethod of r—oral Backhoe
Post-excavatioD TCDO-teitiag, oufcer of

wples 6

Pnapinq Station—Bet Nell

Volu— of coctaainated •aterial Asfed opty except for coBtaBloated sediments
on ba«ln vails

Sewer Sy«tee

Method* of B—OTal

Alternative A

Alteraative B

Hydraulic cleaning

Excavation and reBoral of sever pipeline,
•aoaolee, and pip* soae •aterial

Length of Seirr0, in.

8 la.
10 in.
12 in.
15 In.
16 if.
18 in.
20 in.
21 in.
24 in.

TOTAL

590
2,520
2,998
3,495
461

3,359
202
789
318

14,700

Manhole*, maber
Serrice connection, ncber ,
Volut of sedi—ot r—iva, yd" ,
Volu— of vegetatleo reaoTed, yd
Volwe of water r—OT«d- 1,000 gal
Pipe xooe •aterial,* yd*

54
7

43
3

103
5,130
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Table 6-3
(continued)

"The percent solids giva is iliiin—i1 based oo typical solids contents la slJilar lastewafcer
facilities. The size and cost of subsequent re—dial activities is highly dependent oo

.tht solids content of these wast—aten.

"Simr lengths given an the lengths of aewer that will be cleaned (Alternative A) or
excavated ana reamed (Alternative B). Hie abandoned RocXy Branch interceptor which account*
for 4,350 ft of the sewer lengths (15- to IB-in. semes) would be reaoved and cleaned

..under Alternative A and not replaced under either alternative.

.Applicable oal? to Alternative A •ethod of resovair assus— 7 gal per linear foot.
"Applicable to only Alternative B •etbod of reeoval. CO

Notes: Ground if sufficiently stable for construction eqnifent 0

Kainfall occurring during re—diatioo activities will not significantly affect ^~
volua— of coataainated •aterials 0^

Toe outfall ditches froa the oxidation ponds and abandoned vastewator breatJont —
plant are coctaainated with TCTO 0

DE/VBBC5/045

6-9



The equipment would be decontaminated via a jet-water wash
when removal is complete.

OXIDATION POND OUTFALL DITCH

Although the RI did not find TCDD levels greater than 1 ppb
in the outfall ditch, the outfall ditch was assumed to re-
quire remediation since the oxidation ponds and the Bayou
Meto downstream from the confluence with the outfall ditch
had TCDD levels greater than 1 ppb. Prior to implementing
this technology, it was assumed that 10 samples would be c-'
tested for TCDD to determine the areal extent and depth of ^
contamination in'the ditch. It was assumed that 12 in. of ^
sediment/soil in the bottom of the ditch (4 ft wide) would
require removal.

0
The sediment in the ditch could be removed with a backhoe 0
while there is no flow in the ditch. Ten samples would be
collected and tested for TCDD to determine the adequacy of
the cleanup. No additional excavation was assumed to be
required. Placement of imported soil would restore the ditch
to its original configuration.

ABANDONED WASTEWATER TREATMENT PLANT

The sediments, sludges, and water in the abandoned waste-
water treatment plant basins and pump station would be removed
and then the basins would be cleaned. Sludges and water
would be removed with a vacuum system. The sediments would
be removed with a vacuum system designed for removing solids.
The rocks in the trickling filter would be cleaned, delisted,
and left in the filter. A hot, pressurized, biodegradable
cleaning mixture was assumed to be sufficient and necessary
for cleaning the basins. After the basins are cleaned, wipe
samples would be taken in each basin to determine the ade-
quacy of the cleaning. If the wipe samples indicate the
cleaning was inadequate, then the basins would be further
cleaned possibly with a solvent and/or by sandblasting. It
was assumed that no further cleaning would be required.

The TCDD levels in the outfall ditch to Rocky Branch have
not been determined. This ditch contains a pipe through
which treated wastewater was discharged to Rocky Branch. If
the pipeline was not watertight or if overflows were dis-
charged into the ditch outside of the pipeline, TCDD-
contamination of the ditch is likely. It was assumed that
six samples would be taken from this ditch to help determine
the areal extent and depth of TCDD-contamination prior to
removing any material. It was assumed that 12 in. of soil
over a width of 4 ft for the entire length of the ditch would
have unacceptable TCDD levels and this material would be
removed. Six additional samples would be tested for TCDD
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after excavation to determine the adequacy of the cleanup
and whether additional excavation is necessary.

The soil in the abandoned sludge drying beds and in the out-
fall ditch to Rocky Branch would be removed with mechanical
excavators such as backhoes. It was assumed that no pre-
testing for TCDD levels would be conducted in the sludge
drying beds but that six samples would be tested for TCDD
levels after excavation. Soil would be imported to restore
the area and then seeded.

The method of treating the wastewater (not digester sludges)
removed from the basins and produced from the cleaning opera-
tions is described under "Water Treatment" in the Waste
Handling subsection. The sludges removed from the sludge
digester would be dewatered prior to treatment of the water
and ultimate waste management of the solids.

SEWERS

The sewer lines assumed to require remediation were shown in
Figure 2-4. Contaminated sediments were assumed to not be
in upstream laterals and service lines tying into the sewers
that were assumed to require remediation.

Two removal technologies are described below. Alternative A
consists of removing sediment from the sewers, which also
will entail removal of obstacles such as roots, gravel,
grease, bricks, and concrete. Alternative B assumes that
the pipe zone material is contaminated. Therefore, the sewer
lines and pipe zone bedding material would be removed.

Alternative A

Removing contaminated material from the sewage collection
system involves several steps that are given below:

o Perform additional TCDD testing (optional)
o TV-inspect sewer lines intended to be cleaned
o Clean sewers
o Inspect sewers
o Repair sewer lines as needed

Additional TCDD tests may be performed to better define the
extent and magnitude of TCDD contamination. However, it was
assumed that no additional TCDD tests would be performed
prior to cleaning the sewer lines and that 14,700 ft of sewers
would be cleaned.

Sewer lamping, which was performed during the remedial in-
vestigation, is insufficient to determine where obstructions
exist that may hinder sewer cleaning. The sewer lines would
be TV inspected prior to cleaning the sewers.
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The RI reported that the primary obstructions in the sewer
lines were grease, roots, dirt, and gravel. Also, bricks
and concrete from manholes had fallen into sewer lines. A
combination of hydraulic flushing (with an optional cutter-
head) and suction appears to be a cost-efficient method to
adequately clean the sewers. The hydraulic force and cutter-
head should adequately clear such obstructions as roots,
grease, and accumulated sludge and sediments. Some sections
may also require mechanical cleaning to remove major obstruc-
tions. It was assumed that 5 percent of the total sewers
cleaned would require supplemental mechanical cleaning, v-
Sections of collapsed pipeline, either existing or created ^
during cleaning operations, would have to be repaired prior ^
to continuing cleaning operations. The RI reported that
some of the sewer lines between manholes are crooked. The -
4,350-ft abandoned Rocky Branch interceptor was assumed to °
be structurally inadequate for hydraulic cleaning, and there- 0
fore, the entire sewer line would be dug up and cleaned to
remove contaminated material. Also, 3 percent of the remain-
ing sewer lines, in approximately 15-ft sections, were assumed
to require repair.

The main advantage of hydraulic flushing is that essentially
all the sediment is transported to a manhole and removed
from the sewers. Hydraulic flushing generates large quan-
tities of water (estimated at 7 gal per foot of sewer).
However, the sediments can be and were assumed to be effec-
tively removed from the water by dewatering.

To prevent the occurrence of volatile organics and contam-
inated sediments entering homes via service lines during the
cleaning operations, devices to prevent flow into service
lines and laterals would be installed, the cleaning operation
would be continuously supervised, and the residents would be
informed of cleanup and safety procedures.

Inspection of the sewers after cleaning would involve ( 1 ) tele-
vision inspection to determine the adequacy of the cleaning
and what repairs are required, ( 2 ) smoke testing to determine
points of infiltration/exfiltration and unauthorized connec-
tions, and ( 3 ) obtaining wipe tests from the manholes to
help determine whether the TCOD contamination had been ade-
quately reduced. If television inspection indicates that
some obstructions were not removed, then additional cleaning,
probably mechanical followed by hydraulic, would be required.
It was assumed that the inspection results would indicate no
additional cleaning and repair would be required.

Future monitoring/testing would include analyzing sludge/
sediment accumulated in the sewer lines to determine whether
TCDD continues to migrate into or exists in the sewer lines.
It was assumed that three samples would be taken each year
for 5 yr after the cleaning operations. It was also assumed
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that no corrective measures would be required ? that is, the
future TCDD levels in the sewer lines would be acceptable.

After sewer cleaning has been completed, the equipment used
for cleaning such as (trucks, pumps) would have to be decon-
taminated. The decontamination procedures would most likely -
include a jet-water wash. Water from the decontamination
procedure will be captured for analysis and/or treatment.
When the decontamination procedure has been completed, wipe
tests will be used to sample the equipment. The wipe cloths
will then be analyzed for TCDD to assure that no contamination
remains on the equipment. The equipment would be impounded
until the test results indicate decontamination is complete.

Alternative B

This removal technology may be selected if the granular ma-
terial around the sewer lines, the pipe zone material, is
suspected or known to be contaminated with TCDD. Since this
technology is much more costly than the limited removal tech-
nology, the pipe zone material would probably be tested for
TCDD to determine whether it is prudent to remove it. It
was assumed that 10 samples of pipe zone material would be
tested for TCDD prior to determining the extent of removal.
It was also assumed that the length of sewer to be removed
by the Alternative B method would be the same length as
cleaned in Alternative A (14,700 ft).

This sewer removal technology involves removing the existing
pipeline, manholes, and pipe zone material that is suspected
to be contaminated. The pipes and manholes would be jet-water
washed, temporarily stored until they were delisted, and
then, assuming they were delisted, disposed of in a local
sanitary landfill. The water generated from these cleaning
operations would be dewatered and treated as described under
"Waste Management". The pipe zone material would be handled
as a TCDD-contaminated waste. The subsequent handling of
the pipe zone material would be similar to the handling of
soils removed from the abandoned sludge drying beds.

Collection and conveyance of wastewater would have to con-
tinue during the removal of the contaminated sewer lines.
Therefore, a new sewer system would be installed parallel to
the contaminated sewer system prior to its removal. The
design of this new sewer system, for example, pipe diameters
and depths, was assumed to be similar to the existing system.
The abandoned Rocky Branch interceptor would not require a
new parallel system.

The decontamination methods for the equipment would be the
same as those proposed for Alternative A. Future monitoring
was not considered necessary for this technology.
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WASTE HANDLING

DEWATERING

The sludge collected from -the wastewater treatment facilities
would be dewatezed prior to implementation of the ultimate
waste management technology. Several methods of sludge de-
watering are potentially applicable to the contaminated
sludges, including mechanical dewatering, sand drying beds,
and wedge-wire drying beds. The sand in sand drying beds
would potentially be contaminated by TCDD and require sub-
sequent hazardous waste management. A mechanical dewatering
system or a wedge-wire drying bed could probably be decon-
taminated and reused.

It was assumed that a wedge-wire drying bed would satisfactor-
ily dewater the contaminated sludges. This selection is
based on very little information concerning the physical
properties of the contaminated sludges. Additional testing
of the sludges would be required prior to selecting and de-
signing the dewatering system. The design criteria and as-
sumptions for this dewatering system are given in Table 6-3.

System Description

The sludge dewatering system would consist of a polyethylene
wedge-wire drying bed system placed on a concrete slab. The
concrete slab would be underlain with a 30-mil HOPE liner,
6 in. of sand and another 30-mil HDPE liner. The concrete
slab would be sloped to drain into a sump, where the water
would be pumped to the treatment facility. It is assumed
the sludge would be placed on the drying bed at 5-percent
solids and would dewater to 25-percent solids within 1 week.
The sludge would be removed using a small front-end loader
(less than 4-ton net weight). Using a 1-ft-thick layer for
each application, it would take approximately 2 yr to dewater
the contaminated sludges using a 2-ac drying bed.

The drying bed would be covered with a greenhouse structure
to allow operation in wet weather and to minimize the amount
of water that must be subsequently treated. The entire fa-
cility would be constructed on an engineered fill designed
to raise the facility 1 ft above the 100-yr floodwater lev-
el.

Site Restoration

Site restoration would consist of decontaminating and salvag-
ing the greenhouse structure and polyethylene wedge-wire
drying system. A jet-water wash was assumed to be adequate
for decontamination. The construction materials, including
concrete, sand, and HDPE liner, was assumed to not be con-
taminated (the concrete would be jet-water washed) and would
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Table 6-3
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS—

DEWATERING OF WASTEWATER SLUDGES

Characteristics of Was-tewater Sludges

Volume, MG
Aeration basin
Oxidation ponds
Abandoned sludge digester
TOTAL

Solids content before dewatering, %
Solids content after dewatering, %

Dewatering Facility

Dewatering method

Location

Area required, ac
Dewatering rate, gal
of 5% sludge per week

Leachate
Design rate, gpm
Total design volume, MG

Site Restoration

Removal and disposal of concrete.
slab, sand, and HOPE layer, yd

Decontamination and salvage of
polyethylene wedge-wire drying
bed and greenhouse structure

Removal and disposal of engineered
fill, yd-

Area of seeding and reforestation,
ac

Number of trees per ac

1 . 6
42

0.18
44
5
25

Polyethylene wedge-wire
Drying bed system
inside a greenhouse
structure

Adjacent to oxidation
ponds

2

846,000

68
35.5

5,000

47., 000

2
440

DE/VERTC5/065
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be disposed of in a local landfill. The engineered fill
would be removed and •the site regraded, reseeded, and planted
with trees.

WATER TREATMENT

water treatment is required for water that comes into con-
tact or could potentially come into contact with TCDD-
contaminated material during remediation. The water sources
requiring treatment for the different remediation alterna-
tives for the wastewater facilities are listed in Table 6-4.
Table 6-5 shows the sizes of the water treatment systems
corresponding to the remedial action alternatives. The pro-
posed treatment processes are the same as those proposed in
Section 5 for the water collected during remediation of the
waterways and flood plain. Refer to Section 5 for a descrip-
tion of the water treatment processes.

SOLIDIFICATION

Solidification processes primarily solidify wastes to produce
a solid with high structural integrity. The contaminants do
not necessarily interact chemically with the solidifying
reagents, but are mechanically locked within the solid matrix.
Thus, the potential for contaminant migration is reduced.

Solidification is proposed for the biological sludges in the
aeration basin, oxidation ponds, and the abandoned sludge
digester prior to ultimate disposal. The general assumptions
and design criteria for Solidification are presented in Ta-
ble 6-6.

Bench scale tests are necessary to determine the method of
Solidification and the quantity and type of solidifying agent
that will produce a solid with the desired properties. Pre-
vious studies with Solidification indicate that the optimum
Solidification method varies considerably with waste type.
This study assumed that a mixture of Portland cement and a
sodium/silicate solution would be used to solidify the wastes.
This mixture has been used by Cbemfix, Inc., for solidifying
sludges from wastewater treatment plants. In selecting this
reagent, it was assumed that organics which would hinder the
Solidification process are either not present or are present
at levels too low to have a significant effect. Tests would
be needed to determine the optimum Solidification methods
and reagents.

To reduce the cost of Solidification, the sludges would be
dewatered to an assumed solids content of 25° percent prior
to solidifying. The dewatered sludges removed from the sludge
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Table 6-4
WASTE STREAMS TO REMEDIAL WATER TREATMENT PLANT

FOR REMEDIAL ALTERNATIVES FOR WASTEWATER FACILITIES

Remedial Action Alternative

No Action

Restrict access, abandon
facilities, and monitor
migration

Local incineration®

Remote incineration

Disposal in wastewater
facilities

Waste Streams

None

Personnel and equiopment
decontamination washwater

Personnel and equipment
decontamination washwater

Decontamination washwater
from cleaning contaminated
facilities

Surface water and rainfall
into impoundments

Leachate from solids
dewatering

Personnel and equipment
decontamination washwater

Decontamination washwater
from cleaning contaminated
facilities

Surface water and rainfall
into impoundments

Leachate from solids
dewatering

Personnel and equipment
decontamination washwater

Decontamination washwater
from cleaning contaminated
facilities
Surface water and rainfall
into impoundments

Leachate from solids
dewatering
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Table 6-4
(continued)

Remedial Action Alternative Waste Streams

Local disposal facility

Nonlocal disposal in RCRA
facility-

o Personnel and equipment
decontamination washwater

o Decontamination washwater
from cleaning contaminated
facilities

o Surface water and rainfall
into impoundments

o Leachate from solids
dewatering

o Leachate from disposal
facility

o Personnel and equipment
decontamination washwater

o Decontamination washwater
from cleaning contaminated
facilities

o Surface water and rainfall
into impoundments

o Leachate from solids
dewatering

Ŝcrubber water treatment included with incineration facility.
Leachate would be treated at existing disposal facility.

DE/VERTC5/061
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Table 6-5
CAPACITY OF WATER TREATMENT SYSTEMS

WASTEWATER FACULTIES

Size of New Water Treatment
Systems
Mobile Facility
for Recirculation
of Decontamina-
tion Washwater

Main
FacilityRemedial Action Alternative

No Action
Restrict access, abandon
facilities, and monitor
migration — 10 gprn"

Local incineration 2 mgd 30 gpm
Remote incineration 2 mgd 30 gpm
Disposal in wastewater
facilities 2 mgd 30 gpm

Local disposal facility 2 mgd 30 gpm
Nonlocal disposal in RCRA
facility 2 mgd 30 gpm

^D-ae to high water table, may need larger treatment
capacity or disposal capacity if significant removal of
water is required for sewerline remediation.

DE/VERTC5/060
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Table 6-6 a,bDESIGN CRITERIA AMD SPECIFIC ASSUMPTIONS"'
SOLIDIFICATION OF WASTEWATER SLUDGES

GENERAL ASSUMPTIONS

DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS

Volume of Dewatered Sludges at 25 Percent Solids to be
Solidified", yd-

Aeration Basin
Oxidation Ponds
Abandoned Sludge Digester
TOTAL

Solidifying Agent

Method of incorporation

Mixing ratio

1,550
39,800

170
41,500

Portland cement-
sodium silicate
solution

Pug mill

17 tons of solidifying
agent per 100 tons of
sludge

Average Production Rate, yd
of solidified sludge per day

Sludge volume increase, %

Final volume of solidified,
dewatered sludges, yd

Final weight of solidified.
dewatered sludges, tons

80

10

46,000

36,000

A Portland cement and sodium silicate solidifying solution
is compatible with contaminated wastewater sludges.

A pug mill would be used to incorporate the solidifying
agent in the dewatered sludges.

T̂his assumes the dewatered sludge has a density of
55 Ib/ft-.

DE/VERTC5/054
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drying plates would be temporarily stored in a cylindrical
concrete basin. A polyurethane or asphalt coating would be
sprayed on the interior of the basin to seal any cracks.
The sludges from the basin would then be fed to a pugmill
via a conveyor belt of screw auger, depending on the consis-
tency of the sludge. The pugmill would mix the solidifying
reagents with the sludge. For the "Local Disposal" and the
"Nonlocal Disposal" alternatives, the mix would then be put
in semi-bulk bags and hauled to the disposal facility.

For the "Local Disposal in Wastewater Facilities" alternative,
about half of the solidified sludges would have to be tempor-
arily stored until an oxidation basin is emptied. Temporary
storage is described elsewhere. Some of the solidified sludge
could be discharged directly into the oxidation ponds. The
time between placement of contaminated material in the oxida-
tion ponds and capping the oxidation ponds must be minimized,
though, to reduce rainfall collection in the ponds.

TEMPORARY STORAGE

The construction details of the temporary storage facility
would be the same for the material from the wastewater fa-
cilities as for the material from the waterways and flood
plain, which were described in Section 5.

Two 140- by 300-ft container facilities would be required
for temporary storage of sediments and solidified dewatered
sludges from the wastewater facilities.

One 35- by 35-ft container facility would be required for
temporarily storing washed debris and infrastructure mate-
rials (for example, sewer pipe) from the wastewater facil-
ities.

ULTIMATE WASTE MANAGEMENT—TREATMENT

The treatment technology that is most applicable to the con-
taminated materials associated with the wastewater treatment
facilities is incineration. Two technologies are available
for incineration of the wastewater treatment facilities con-
taminated materials; local incineration at a facility located
near the wastewater treatment plant and nonlocal incinera-
tion at an existing commercial facility. The details of
these -technologies have been presented earlier in Section 5
under "Ultimate Waste Management—Treatment."

The assumed volumes of material that would be incinerated
are given in Table 6-7. The biological sludges from the
aeration basin, oxidation ponds, and abandoned sludge digester
would be dewatered from.an assumed 5-percent solids content
to 25-percent solids. The soils and sediments from the out-
fall ditches and sludge drying beds were assumed to be at a
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Table 6-7
VOLUMES OF MATERIAL TO BE INCINERATED

WASTEWATER FACILITIES

Source
Material
Description

Quantity
,3aVolume, yd-" Weight, tons

Aeration Pond Sludges

Oxidation Pond Sludges

Outfall Ditch

Abandoned Wastewater
Treatment Plant

Biological sludges
at 25« solids

Biological sludges
at 25t solids

Soil"

Biological sludges
at 254 solids

Sediments0

Soils°

Sewers

TOTAL

C.d

1,550

39,800

300

170

140
1,050

46 or
5,200

43,000 or
48,000 yd

1,150

29,600

510

130

240
1,770

78 or
8,800

33,500 or
42,200 tons

Soil volumes are in-place volumes. Haul volumes would be approxi-
mately 25* greater than the in-place volumes.
Assumed a density of 55 Ib/ft-
'"Assumed a density of 125 Ib/it .
The lower quantity estimate for the sewers corresponds to Alter-
nate A removal method—sower cleaning—and the higher quantity
estimate. Alternative B—removal of sewer and pipe zone material.

DE/VEKTC5/066
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15-percent moisture content and would not be dewatered prior
to incineration. The sediments from the sewers would be
dewatered prior to incineration.

ULTIMATE WASTE MANAGEMENT-DISPOSAL

Three disposal technologies were selected for further develop-
ment: disposal in the existing wastewater facilities, disposal
in a local facility, and disposal in a nonlocal RCRA facility.
The removal and waste handling technologies for the contam-
inated materials in the wastewater facilities were discussed
earlier in this section. This subsection discusses technolo-
gies for disposing of the dewatered and solidified contaminated
material.

LOCAL DISPOSAL IN EXISTING WASTEWATER FACILITIES

The design criteria and assumptions for this technology are
given in Table 6-8. This disposal technology includes dispos-
ing contaminated materials from the aeration basin, oxida-
tion ponds, outfall ditch, and abandoned wastewater treatment
plant in a portion of the existing oxidation ponds. The
sludges from these facilities would first be dewatered and
solidified prior to placing in the oxidation ponds for dis-
posal. It was assumed that the sediments and soils from the
sludge drying beds and outfall ditches would not require
dewatering prior to disposing in the oxidation ponds. The
major features of the containment facility are shown in Fig-
ures 6-3 and 6-4. A clay-synthetic cover would be provided
to divert rainfall from the contaminated area and to reduce
the accessibility and exposure to the contaminated material.
An earthen dike with a perimeter drain would be constructed
around the oxidation ponds as a flood control measure. Mon-
itoring wells would be provided to monitor migration of con-
taminants outward from the containment facility.

Also, the entire sewer system suspected to be contaminated
would be plugged with a weak concrete grout. The contaminated
material would become physically trapped in the sewer lines.
A new sewer system would be constructed parallel to plugged
sewer lines that were previously active.

The containment facility modified from the oxidation ponds
is described further below.

Contained Material

The total estimated volume of contaminated material from the
wastewater facilities is 47,500 y d , and each oxidation pond
can hold in excess of 210,000 yd . Thus, only a portion of
one oxidation pond is needed for disposing of the contaminated
material. An itemization of the contaminated materials is
given in Table 6-8. The volumes are based on estimates pre-
sented previously in this section for removal, dewatering,
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Table 6-8
DESIGN CRITERIA AMD ASSUMPTIONS
DISPOSAL IN WASTEWATER FACILITIES

GEHERAL ASSUMPTIONS

o Ground is sufficiently stable for construction activities

o A new wastewater treatment plant will be in existence
which will treat the municipal wastewater currently
treated at the contaminated aeration pond and oxidation
basins.

DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS

Disposal in Oxidation Ponds

Contained Material®

Aeration basin dewatered-and
solidified sludges, yd" 1,700

Oxidation pond dewatered-and
solidified sludges, yd- - 44,000

Outfall ditch sediments, yd 300
Old Wastewater Treatment Plant

Dewatered and,solidified
sludges, yd - 190

Sediment and soil, yd" 1,200

Allowance for miscellaneous wastes
generated during remedial activities
(dewatering, water treatment,
decontamination, e t c . ) , yd 100

TOTAL VOLUME OF CONTAMINATED
MATERIAL, cy 47,500

Local soil for fill material, yd3 166,000

Clay/Synthetic Cover

Composition See Figure 6-4
Surface area, ac 5 . 6
Slope, I 1

Runoff collection System

Length of ditch, ft 2.300
Capacity of sump pump station

flow, gpm 500
TDH, ft 10
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Table 6-8
(continued)

Earthen Dike

Material local soils.
Top elevation, ft above msl 252.8
Average top width, ft 15
Volume of material to construct

dike, yd- 20,200
Side slope, « 33
Length, ft 2,600
Length of exterior perimeter
drainage system proposed, ft 2,800

Auxiliary facilities

Perimeter 10-foot granular base
road, ft 2,300

Fence, ft 2,800

Groundwater Monitoring Extent of groundwater
monitoring cannot
be determined with-
out additional
hydrogeologic infor-
mation

Plug Sewer Lines

Plugging material

Lengths of sewer lines, ft

Pipe Diameter

8
10
12
15
16
18
20
21
24

Weak concrete grout

To Be Plugged To Be Replaced

590 590
2,520 2.520
2,998 2 , 9 9 8
3,495 1 , 2 6 6

461 -0-
3,359 1 , 6 9 9
202 202
789 789
318 318

TOTAL LENGTH 14,700 10,400

ĥe volumes of contaminated materials to be disposed are
dependent on the design criteria and assumptions given in
Table 6-2 for removal of contaminated materials in the
wastewater facilities. Table 6-3 for dewatering, and
.Table 6-6 for solidification.
100-yr flood water elevation is approximately 250.8 ft
above mean sea level (msl) .
DE/VERTC5/046
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and solidificat-ion. The rest of the oxidation pond would be
filled with local soil, silt, and loam material, which are
assumed to be readily available.

Clay/Synthetic Cover

When placement of TCOD wastes and soil backfill in the oxi-
dation ponds is complete, an impermeable cap would be in-
stalled. The function of the cap is to prevent percolation
of rainwater into the contaminated soil, to promote drainage -̂.
of rainwater off the cap while minimizing erosion, to minimize -y.
maintenance, and to provide security against public exposure
to contaminated soils.

(^
The composite cover, shown in Figure 6-4, consists of 10 layers.0
Side slopes are approximately 1 percent, which is sufficient 0
for adequate drainage off the cap. The layers are described
in more detail below.

A stabilized sand layer overlies the contaminated material.
It functions as a collection layer for gases generated within
the waste pile and provides a suitable surface on which to
place subsequent layers of the cap. The sand layer is a
minimum of 6 in. thick and is compacted to a high relative
density.

The synthetic membrane overlying the stabilized sand is con-
structed either of Hypalon or CPE with a minimum.thickness
of 30 mils. The synthetic membrane is penetrated by vent
stacks, which relieve gas that may be generated within the
contaminated soils by organic decomposition. The vent stacks
are bonded to the membrane and the tops are constructed with
fittings to prevent admission of rainwater. The synthetic
membrane is sandwiched between protective layers of nonwoven
geotextile, which are a minimum of 110 mils thick.

Atop the impervious membrane is a 12-in.-thick layer of clean
granular drain material. The gradation of this material is
similar to standard 1-1/2-in.-thick concrete aggregate.

A compacted clay layer provides additional protection for
the synthetic membrane and is itself a low-permeability bar-
rier, reducing seepage into the drainage layer. The use of
geotextile fabric over the clay reduces the topsoil cover
thickness to 18 in. , and facilitates their separation if
re-excavated.

The topsoil is compacted and covered with erosion matting,
is fertilized, and then seeded. Erosion matting helps to
stabilize the topsoil until the grass cover establishes a
root system. A perennial grass such as Bermuda grass, should
be used.
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After installation of the cover, the surface runoff. which
is uncontaminated, is collected in surface trenches and col-
lected in a sump from which it is pumped across the earthen
dike to the natural drainage system.

Earthen Dike

The oxidation ponds are currently located in the 5-year flood
plain. As a flood control measure, an earthen dike would be
constructed around the oxidation ponds and would be designed
for a 100-yr flood. Information from the USGS indicates
that the 100-yr flood water elevation in this area is about
250.8 ft above msl. The proposed dike configuration is shown
in Figure 6-4. The dike material would be a low permeability
soil such as the local silt, loam materials. The top of the
berm would be wide enough for equipment to drive on. An
exterior perimeter ditch would be provided to divert surface
flow away from the disposal facility.

Auxiliary Facilities

Auxiliary facilities include providing a 10-ft granular base
road and a 6-ft-high, barbed-wire-topped chain-link fence
around the perimeter of the capped containment.

Post-Closure Requirements

The migration of TCDD from the disposal facility would be
monitored with a system of wells. The number or location of
the monitoring wells cannot be determined until more hydro-
geological information is obtained.

Operation and maintenance requirements would include periodic
inspection of the cover for erosion, depression, animal bar-
rows, deep-rooted plants, and other signs of actual or poten-
tial damage. The fence, road, monitoring wells, and drainage
collection system would also require periodic maintenance.

LOCAL DISPOSAL

The construction of local disposal facilities for contaminated
sludge/sediments from the wastewater facilities would be the
same as described in Section 5 for the contaminated sediments
and soils from the waterways and the flood plain. The stor-
age facilities for the contaminated wastewater treatment
facilities would be constructed in the vicinity of the waste-
water treatment facilities. The design criteria and assump-
tions for the local disposal facility are given in Table 6-9.
The layout for the disposal facilities and associated waste
handling facilities is shown in Figure 6-5.
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Table 6-9
DESIGN CRITERIA AMD SPECIFIC ASSUMPTIONS-

LOCAL DISPOSAL—WASTEWATER FACILITIES

DESIGN CRITERIA

Number of facilities
Disposal capacity of each

facility, yd-
Area required, ac
Construction details
Leachate treatment plant
Proposed processes
Capacity, mgd

2
0

35.000 CO
2 r--

See Figure 5-10 (̂

See Figure 5-3 ,—
2 '-

NOTE;Ground is assumed to be sufficiently stable for con-
struction activities.

Two 140- by 300-ft facilities with wall heights of 15 ft
each would be needed for the contaminated sludge/sediments
from the wastewater treatment facilities. Dewatered and
solidified contaminated sludges would be transported from
temporary storage or directly from the solids dewatering and
solidification facilities to the disposal facilities. The
containerized waste from temporary storage would be placed
on flatbed trucks for transport to the facility, where it
would be dumped.

It is assumed that the debris from the contaminated waste-
water facilities (sewer pipe, manholes, rock) could be washed
with pressurized water and delisted after washing, allowing
for disposal at an existing local landfill.

NONLOCAL DISPOSAL IN RCRA FACILITY

Nonlocal disposal for the dewatered sludge/sediments from
the wastewater facilities would be as described for the
soils/sediments from the waterways and flood plain.

DE/VERTC5/002

6-30



0 0 9 7 9 0



Section 7
NONCOST EVALUATION OF REMEDIAL ACTION ALTERNATIVES

Sections 5 and 6 described in detail the remedial action
alternatives developed for the contaminated materials in the
waterways and flood plains and contaminated wastewater
facilities. Seven remedial alternatives for the
contaminated materials from the waterways and flood plains
were developed for evaluation:

o A no-action alternative

o Restricting access and monitoring migration

o Rechannelization and in-situ containment of
flood plain soil

o Incineration locally

o Incineration at a nonlocal facility

o Disposal in a new local hazardous waste facility

o Disposal at a nonlocal RCRA permitted existing
commercial hazardous waste facility

Seven alternatives for the contaminated wastewater facilities
were developed for evaluation:

o A no-action alternative

o An alternative involving restricting access to and
abandoning the facilities and monitoring migration

o Incineration locally

o Incineration at a nonlocal facility

o Disposal in existing treatment facilities

o Disposal in a new RCRA-designed local hazardous
waste facility

o Disposal at a nonlocal, RCRA permitted commercial
hazardous waste facility.

In this section, the remedial action alternatives developed
in detail are categorized based on EPA's guidelines and are
evaluated in terms of the following non-cost analysis cat-
egories: technical considerations, public health effects,
environmental effects, and institutional issues. This is
required by the NCP.
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CATEGORIZATION OF ALTERNATIVES

The remedial alternatives were categorized into the EPA cat-
egories that are based oh compliance with environmental laws
and regulations including CERCLA. These categories were
presented in Section 3 and are repeated below.

1. Alternatives specifying off site storage, destruc-
tion, treatment, or secure disposal of hazardous
substances at a facility approved under RCRA.
Such a facility must also be in compliance with
all other applicable EPA standards (for example,
Clean Water Act, Clean Air Act, Toxic Substances
Control Act).

2. Alternatives that attain all applicable or relevant
federal public health or environmental standards,
guidance, or advisories.

3. Alternatives that exceed all applicable or relevant
federal public health and environmental standards,
guidance, and advisories.

4. Alternatives that meet the CERCLA goals of prevent-
ing or minimizing present or future migration of
hazardous substances and protect human health and
the environment, but do not attain the applicable
or relevant standards. (This category must in-
clude an alternative that closely approaches the
level or protection provided by the applicable or
relevant standards).

5. No action.

The remedial alternatives are categorized in Table 7-1.

EVALUATION CRITERIA

The following paragraphs define the noncost analysis categor-
ies and criteria used in the evaluation of the remedial action
alternatives.

TECHNICAL CONSIDERTAIONS

The technical suitability of an alternative is evaluated in
terms of performance, reliability, implementability, and
safety. These criteria are described below:

Performance. This criterion includes an evaluation of reme-
dial action alternative effectiveness and useful life. Ef-
fectiveness is evaluated in terms of the ability of intended
functions to prevent or minimize substantial danger to public
health, welfare, or the environment. Useful life is the
length of time the level of effectiveness can be maintained.
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Table 7-1
EPA CATEGORIZATION 'OF REMEDIAL ALTERNATIVES

EPA Category
1. RCRA 4. Meets CERCLA

Waterways and Off site 2. Attains 3. Exceeds Goals but
Flood Plain Alternatives Facility Standards Standards not Standards 5. Ho Action

Ho Action X
Restrict Access and Mon-
itor Migration

In-place Containment
Local Incineration X b

X b
X b

X b

Nonlocal Incineration X
Local Disposal
Nonlocal Disposal in

RCRA Facility X

Hastewater Facilities
___Alternatives

No Action
Restrict Access, Abandon

Facilities, and Monitor
Migration

Local Incineration c X
c XNonlocal Incineration x

Disposal In Hastewater
Facilities

Local Disposal
Honlocal Disposal in RCRA

c X

c XFacility X

'"National Oil and Hazardous Substances Contingency Plan* (U.S. BPA, Noveabar 20, 1985). An •X*
. signifies the category the alternative falls in.
These alternatives could fall under EPA categories 3 or 4 by varying the cleanup level.
The cleanup level is varied in the sensitivity analysis presented in Section S.

"The extent of cleanup of the wastewater facilities asst—ed in this FS includes removing
some soils around the treataent facilities that appear to have TCDD levels of less than
5 ppb. The action level proposed by ATSDR was 1 ppb tor this area. However, the assumed
increase in extent of cleanup increases the quantity of material and costs only slightly
(less than 10 percent) over that for the cleanup corresponding to BPA Category 2—attains standards.
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Reliability. This criterion includes consideration of opera-
tion and maintenance requirements and demonstrated and ex-
pected reliability. Operation and maintenance requirements
include the frequency and complexity of necessary operation
and maintenance. Demonstrated and expected reliability assess
the risk 'and effect of failure based on proven use for similar
waste and site conditions.

Implementability. This criterion considers the construct-
abllity of the remedial alternative and the time required to
achieve a given level of response. The constructability, or -
ease of installation, is determined by considering site con- a'
ditions and external factors including permits, equipment r-~
availability, and location of ultimate treatment or disposal o-.
facilities. The time required for implementation and the o
time it takes to see beneficial results are also implement- Q
ability considerations.

a>

Safety—The safety evaluation includes consideration of threats
to the safety of nearby communities and to workers during
implementation.

POBLIC HEALTH EFFECTS

The evaluation of public health effects considers the ability
for each alternative to remove or mitigate human exposures
of concern.

ENVIRONMENTAL EFFECTS

The evaluation of environmental effects of the proposed al-
ternatives considers short- and long-term beneficial and
adverse effects, any adverse impacts of the alternatives,
and methods for mitigating these impacts.

Institutional Issues

The evaluation of institutional issues considers the effects
of federal, state, and local standards and other institu-
tional considerations on the implementation and timing of
each alternative. All laws, regulations, policies, and stan-
dards reviewed for applicability and relevance are listed in
Appendix B. CERCIA Compliance with Other Environmental
Statutes, published in the Federal Register, November 20,
1985, defines applicability and relevance. "Applicable"
requirements are those Federal requirements that would be
legally applicable whether directly or as incorporated by a
federally authorized state program if the response actions
were not undertaken pursuant to (CERCLA) Section 104 or 106.
"Relevant and Appropriate" requirements are those federal
requirements that, while not "applicable," are designed to
apply to problems sufficiently similar to those encountered
at CERCLA sites that their application is appropriate. Re-
quirements may be relevant and appropriate if they would be
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"applicable" but for jurisdictional restrictions associated
with the requirement.

EPA policy is that consideration be given to CERCLA remedial
actions that comply with other federal environmental laws.
However, the EPA has the option of considering and selecting
a remedial action that may not fully comply with other
environmental laws if the alternative still provides
protection of the public health, welfare, and the
environment. The basis for not meeting the requirements
must be fully documented and explained in the appropriate Ln

decision documents. If applicable state and local standards cr--
are more stringent than federal standards, the EPA may r--
select a remedy based on those more stringent standards. ^
However, this remedy must be consistent with the federally —
based cost-effective remedy and, as a rule, the state must
pay any additional cost associated with complying with these 0

more stringent standards.

Also, as stated previously, EPA's policy is to develop in
detail at least one response action that meets CERCLA goals
of preventing or minimizing present or future migration of
hazardous substances and protect human health and the environ-
ment, but do not attain the applicable or relevant standards.

EVALUATION SOMMABY -

Table 7-2 summarizes the technical criteria evaluations for
remedial action alternatives fox the contaminated waterways
and flood plain areas. Table 7-3 summarizes the technical
criteria evaluations for remedial action alternatives for
the contaminated wastewater treatment facilities.

Tables 7-4 and 7-5 summarize the public health and environ-
mental analyses for the waterways and flood plain remedial
action alternatives and for the wastewater facilities reme-
dial action alternatives, respectively.

Tables 7-6 and 7-7 summarize the institutional analyses for
waterways and flood plain remedial action alternatives, and
for the wastewater facilities remedial action alternatives,
respectively.

Major remedial technologies that are common to more than one
alternative—removal, temporary storage, water treatment,
and dewatering—are evaluated separately.

DE/VEBTC2/H1
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Table 7-1
TECHNICAL EVALUATION OF REMEDIAL ACTION ALTERNATIVES FOR WATERWAYS WO THE FLOOD PLAIN

Alternative Terfor Reliability Safety

1. No action Ho contalMent or destruction of Hot applicable
ICDD-contaBlnated naterial*.

TCOD-contfinatlon of aquatic
life would continue.

Future tranaport of TCDD Into
the groundwater la unknown, but
its rate would likely be low due
to the Halted •oblllty of
bound-ICDO.

Ho iBpleBentatlon required. Hot applicable.

Hay need additional nonitoring
to justify no action or to
determine areaa for no action.

2. Restrict access and
•onitor •tgratlon

No contaluent or deatructlon of
ICDD-contaBlnated naterlalf.

Fence would reduce huBJn and
wildlife expoaure; the effec-
tlveneM of human access
restriction would depend on
public acceptance of the
reatrictlona.

Contamination of fl«h with TCDD
•ay continue. The contaminated
fish •ay •ove downatre— uhere
waterway useage 1« not re-
Btrlcted.

The waterway could atlll be
acceaaed If acceaa barrlera are
bypaaied or d—aged.

The barriers would need to be
•alotalned. Maintaining
fencing would be relatively
eaay, but acceaa would need to
be ulntalned and the frequency
of •alntenance would depend on
effect* of flooding, atonu,
and vandallaB.

Require* •ilea of fencing on Workers could
both aldei of waterway*. Access potentially co
•ust be provided through heavily In direct
wooded areaa. Conatructablllty contact with
I* relatively easy coafared to cootaBlnated
Alternatlvea 3 through 7. •*terl«l*.

Would need long-ten TCDD •onl-
Coring, Including aedlnanf,
aquatic life, and groundwater.

Reatrlcting accea* and
•onltoring ilgratlon would
continue Indefinitely.

The suitability of soils for
operating conventional
construction equlp—nt adja-
cent to the waterway, and
flood plain is unknown.
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Table 7-2
(continued)

Alternative Perfonaance Reliability Safety

3. In-place contaimaent Effectively preventa direct con-
tact by huuna, wildlife, and
aquatic life with contaminated
•ediBents in waterway.

Length of contaiuaent of water-
way aedlienta la unknown. TCDD
could potentially be rel—fd
into the groundwater, although
tranaport rate expected to be
relatively low aince TCDD would
re—in bound to partlculatea.

Mien filling in the old channel,
aolM contaBlnanced aedlaents •ay
be transported downstream with
the diaplaced water. Mitigation
•ethoda include installing a
ailk acreen downitrem to cap-
ture sedlaxnf.

Geotextile and •oil will provide
barrier fro> hluun and aone
wildlife expoaure.

Planta and ant—la that pene-
trate the geotextlle or live
below the textile would be ex-
poaed to tCDD.

The aoil cover over the con-
taainated aedlaenta would need
to be •aintained until Ita
atability reached that of area
aoila.

The new channel nuat be
adequately dealgned to achieve
deaired flow characteriatica
and to ilnlaiixe bank eroalon.

Uncovering of contaminated aoll
•ay not be detected at tinea.

The acability of aoila adjacent
to the waterwaya la unknown. It
•ay be difficult to operate con-
ventional conatructlon equipBent
on area aoila.

The waterwaya are heavily wooded
and extenalve tree removal Mould
be required to provide acceaa
along the waterwaya and to clear
areaa for channel diveraion.

The water table in the area la
high) aubatmtlal groundwater
controls •ay be needed during
channel diveraion*

Corpa of Engineers (GOE) pexiilta
for operation* in waterwaya and
wetlanda would be needed prior
to lanileBentatlon.

would need long-tem groundwater
•onitoring.

Alternate channel could be
conatructed within a year.

Excavation and dirt equipment ia
readily available.

Hot and huxld weather and heavy
ralnfalla will reduce
productivity.

Laying geotextile and placing
topaoll around trees will lower
productivity rate.

Availability of topaoil for
flood plain ia unknown.

Construction ac-
cidents are poa-
aible during
operation of
heavy equipment
and deforeata- -»
lion. )

Conatruction
worker* could be
directly exposed
to TCDD.

Accidents •ay oc-
cur if flood
plain la unable
to support heavy
equipiMint •
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Table 7-2
(continued)

Alternative Perfonunce Reliability Safety

4. Local incineration Incineration i* capable of ICDD
destruction and reaoval
efficiency (DRE) greater than
99.9999 percent. The DRE Bay
vary with the specific unit
•elected.

Rotary kiln* have been ua«d for
PCB incineration for a m—ber
of year*.

LiBited incinerator operationi
for processing contanlnated
•oilg have ahown prosdiing DRZ
reiulti but have required
•Ignlflcant O&H.

Particulate fission control
and Bonltoring would be
difficult to aaaure on a
contlnuoua baaia) on-line ICDD
analyaia of itack gases i* not
available. ICDD la volatilised
In the Incinerator. Power
outagei, burner failure, or
other circumtaace* could
releeee fugitive 1CDO
eBlsslons.

Ensco ii acheduled to have an
incinerator in place in 1966 at
the Vertac property, which •lght
be available for uae. Thl» unit
has a capacity of 4 ton* of soil
per hour.

Requirea •any handling and pro-
ceasing stepsi reaoval opera-
tion!, uterlals handling, water
treatment ayateiu, deiMtering
•yateia, teaporsry atorage avail-
ability, incinerator operationa,
and aah dellsting and disposal.
Interrelated operationa will
affect the iBpleoentatlon
•cbedule.

Mobile incineratora are
available but have a Halted
throughput.

Pilot testing required to neet
99.9999 DRE in accordance with
penlit requlreBenta.

Hay be difficult to iaplenent if
operation of a local haxardou*
waite Incinerator i* oppoied by
the local co-unity.

Operation, aalntenance, and •oni-
toring requlreBeata.

Aah and other waate atrealu
Mould need to be deliated which
la tine conaring and expenalve.

Suitability of local aolla to
support incineration equlpient
la unknown.

i reliable •etbod
for confclnuoua
on-line leaaure-
•ent of lou levels
of ICDD in the
atack gaa la not
available. Ihur \
workerg and the '
public iuy be ex-
posed to unde-
tected ICDD
eritted in the
stack gas.

Spillage of and
subsequent expo-
sure to ICDD-
suiterlals la
possible when
transporting
ICCD-Baterlal to
incinerator.

)
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Table 7-2
(continued)

_____Alternative_____ ______Perforaance_______ ______BeliaMlity______ _____I»ples»!nt.blllty_____ Safety

5. Nonlocal Incineration Saw as 4 Saw aa 4 In addition to the uny handling Sa«e aa & except
and proceaaing atepa affecting the location of
tuple—ntatlon acbedule, the the incinerator
tine for Ifileocntatlon la Mill be «ore re-
dependent on off-aite tranaport cote, reducing
scheduling and on available the concern for \
Incinerator capacity, potential !•- )

pacta of air
Exiating roads Bay have to be olaaion on
upgraded to accoacdate the heavy local residents
traffic, but increaaing

the poaaibility
The exiatence of and location of of apillage
a auitable offaite hazardoua during transpor-
waate Incinerator are unknown, tation.

6. Local diapoaal Penunent, centralized contain- RCRA type facllltiea have not The facility would need to be Workera could be
•ent of ICDD contaalnation been deannatrated for long-term protected froi the 100-year exposed to

effactiveaeaa. However, the flood elevation. A local fa- ICDD-contaaitnat-
^ ' expected reliability la good clllty —y need to be ralaed to ed Materials.

u} due to the extent of deaign be at leaat 10 feet above the
guidance devulop—nt and the hiatorlcally high water table. Spillage of end
aubatantlal Increase In subsequent- expo-
facility requlrernta coaipared Hay need to locate at leaat aure to ICDD-
to existing facilities. 1/2 •ile froi any occupied iiaterlala la

structure, possible when
Reliability for contalwent hauling amterlal
would be dependent on the auit- Die auitabllity of local soila, to disposal \
ability of site conditions for and geology la uncertain, facility. ^

, allowing pen—Dent diapoaal. it
ttila tIsK, site aultablllty la Long-ten groundwater aunltoring
unknown, would be needed.

ICDD-contaailnated aedtiwnt la a Placenent of contasiinated •ate-
atable waste. Long-tem dis- rials in the facility would be
posal la expected to be roll- difficult during InclesMfnt wee-
able. thert careful coverage would be

required to •Inliize leachate
generation.
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Table 7-2
(continued)

Alternative Perfor RellabilltY Safety

7. Nonlocal disposal in RCRA
facility

Reaoval
(Applies to Alternatives «
through 7)

See 6 See 6 Ho site currently has a RCBA
Part B penit for accepting TCTO
vastes. Several co—erclal
offalte £acllltle» an within a
500-alle radius of the site that
could potentially be acceptable
options. A facility penltted
(or TCED disposal with adequate
capacity would be needed.

Contailnant reaoval prevents
substantial danger to public
health, welfare, ami the
euvlroiuMnt.

Contrination of the waterways
•nd flood plain is widespread
and the effectiveness of reenval
will be llsilted by the extent of
Baspling to Identify contari-
nated aaterials and to assure
cleanup.

Both the vacua equip—nt and
the conveyor systen are expected
to have a tight control on the
depth of excavation.

Rewval activities would work
uroond trees and stuaps.

vacuusi dredging has been used
effectively to r—ove sedlaents
in water iBpoundwats, but
experience in waterways is
llsiited.

The vacuuB equipment needs
substantial salntenance if
debris clogging is a problen or
if wet clayey sedlswnts cause
clogging.

Both vacuuB dredging and
conveyor excavation are very
efficient in solids r—oval,
i.e., eilsslon of contasilnants
during excavation Is unlikely.

Heavily wooded site would sake
eguipsant access and removal
operations difficult along the
entire waterway and in the
flood plain.

Resoval schedule will be affec-
ted by weather conditions and
potential flooding.

Soils stability is not known—It
•ay be difficult to operate
heavy construction equlpoeat In
and around the waterways.

The waterway areas are Biles
frOB other facilities, therefore
portable electricity, lighting,
decontuinatlon stations, water
treatsent, etc., could be
needed.

Base as Cor 6
and additional
concern of
spillage of
•eterial when
transporting -
contaBlnated l
•aterlals up to '
500 •iles along
public roads.

Accidents Bay
occur when operat-
ing heavy equlpBent
on the banks, whose
stability is un-
known, and when
reaoving trees.

)
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Table 7-i
(continued)

Alternative Pertormnce Reliability Satetr

Removal (continued) The reeoval rate would be
Halted by the available nyber
of properly equipped vacur
trucks and conveyor sfskass.

Hot and husld weather Mould
reduce worker productivity in
Level C gear.

The suitability of using vacuiw
trucks to z-CBove cootaainated
watemay sedisents Is uncertain.

The aBount of water rewved during
dewatering of an Isolated channel
is extensive, and this water •ust
be treated at a facility up to
about 2.5 lilies away.

Dredging activities require a
pernit frool the Corps of Engineers

Dredging rate controlled by rates
of subsequent activities.

Do long-ten operation, uinten-
ance, or •onltoring requlreiMnts.

Streaitlow •ay flow through
Isolated channel during extreiK
stor events.

TeBporarr storage in
container facllltr
(Applies to Alternatives 4
through 7)

Expected to provide secure
cootalnBent for a short ten.

Containerised storage •inlxiies
cootulDatlon of building
enclosure.

Containerised storage Bates less
efficient use of space than bulk
storage.

If spillage occur*. It can be
easily detected and nitigated.

Requires land space

Facilities can be relatively
quickly built using standard
canstructiOD equip—lit and
techniques.

Spillage of and
subsequent expo-
sure to contar-
inated naterlals
is possible when
hauling Baferial
to the tesforary
storage facility.
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Table 7-2
(continued)

Alternative Ferfomnce Reliability Safety

Water treafent
(Appllef to Alternative* 2
through 7)

ICDD water standard* for surface
water diacharge have not been
detenlned.

testing would be needed to
d«ter>ine TCDO renoval at
vairiou* level* of treafent.

Dewttering
(Applie* Co Alternative* 4
through 7)

Tea ting needed to detefine
d««ater«bility of aite •pecific
•olll/fedilenta

The ayateal reliability could
vary considerably with varying
waatewater characteristics.

Redundant treafent units would
•InlBixe systM downtime.

The variability of conLanlnated
uteriali and the presence of
debris could vary the
dewstering rate.

Dewatertng of sediments in
windrow haa been uaed
successfully.

Building enclosure will
•iniaiixe weather influence* on
dewatering and will help
control fugitive dust
eaiiaaion*.

Require* mtcwatic cherlcal and
coagulent control, backwaahing
•ixed Bedia filter*, and
changing out filter cartridges
and carbon bed*.

Package water treafent systems
are readily available.

PuBping of water fro the
waterway* to the treafent
systeu would require extensive
puBpIng and pipeline sytter to
pulp fror the waterway •ections
to a central facility.

Relatively Mail •oblle
treafent •ytesu would be
needed for treating and
recirculating dcconta>lnstlon
waahwater.

Equlpaent and iiaterial* used
would require decontaaiinatlon
or heavy disposal a* a hazar-
dous •atertal.

Equipikent and •aterisil* used

Uater treataMnt
plant operators
•ay be exposed
to ICDD-
contaaiinated
•aterials.

Accidents with
would require decontaaiination or heavy eqiiipuent \
dispotal a* • haiardous —terial. are possible. )

Requires auch land area.

Air aKinitoring required.

Encloaure to extend operations
and •Inldize fugitive fissions.

Need a nuober of beds for se-
quencing of operation*.

Meed adequate capacity for
•sterlals Inventory.
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Table 7-3
1ECHNICAL EVALUATION OF BBBDIAL ACTION ALTERNATIVES SW WASIEWAIER FACILITIES

Alternative

1. No action

2. Restrict access, abfndon
facilities, and •onltor
•Igration

Ferfor—nc*

TCDD-conC—lnatcd Bacerlals
Mould continue Co nlgrate in and
frw the wastewater facilities.

Reliability

Not applicable

iBpleaentabllity

Ho iBplesientatlon required.

Hay need additional nonUoring
to justify no action.

Safety

Not applicable.

XCDD-contsBination of aquatic
life would continue.

Future transport of TCDD into
the groundwater is unknown, but
Ita rate would likely be low due
to tht llilted •oblltty of
bound-ICDD.

The contaaiinated facilities
Kill deteriorate with tiax
increasing thai potential for
TCDO-ilgratlon froal the
facilities.

Long-terB •aintenance and aonl-
toring (including groundwater)
required.

Location of utilities Bust be
detenilned before installing new
sewer line.

New treatsBnt facilitlea do not
have to be constructed atnce a
new NUTP already planned by
Jacksonville will be treating
toe sewage.

Light-construct-
ion accidents
are possible.

Migration of TCDD in and frc
(.he wutewater (acilitie* la
reduced but not eliminated.

'The etfectiveneas of huaan ac-
cess restriction would depend on
public acceptance of the restrlc-
tions.
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Table 7-3
(continued)

Alternative Perforaance Kellablllty Safety

3. Local Incineration Incineration li capable of ICDD
destruction and resuval
efficiency (ME) greater than
99.9999 percent. The DUE My
vary with the fpeclfic unit
•elected.

Rotary kilns have been uaed for
KB Incineration for a maker of
years•

Ltaited Incinerator operation!
for proceaaing contasdnated
aolla have shown prcrlsing ORE
remits but have required
aignificant OSM.

Paniculate eaiaaion control
and •onitoring would be
difficult to aaaure on a
continuous baaia; on-line ICDD
analyaia of atack galea i* not
available. ICDD I* volatilized
in the incinerator, rower
outagea, burner failure, or
other circurtances could
release fugitive ICDD
eBlaalona.

Enaco la acbeduled to have an
incinerator in place in 1986 at
the Vertac property which Bight
be available for uae. Ihl» unit
haa a capacity of 4 ton* of aoil
per hour.

Require* nany handling and pro-
ceaaing steps: reanval opera-
tiona, •aterlala handling, water
treafent ayate—, dewatering
ayate—, temporary atorage avail-
ability, Incinerator operations,
and aah deliating and disposal.
Interrelated operationa and will
affect the iBplcBentation sched-
ule.

Mobile inclneratora are
available but have a llaited
throughput.

Pilot testing required to ret
99.9999 DUE in accordance with
pemit requireienta.

Operation, —intenance, and
•onitoring requlreiMnta required
for aeveral years. High
consumption of fuel.

May be difficult to iBpleuent if
local cca-uniey oppoae* local
incineration.

Ash and other waate stresau
would need to be dellated which
la tiaK consuaiing and expenalve.

Suitability of local soils to
support Incineration equip—nt
ia unknown.

A reliable
•ethod for
continuous
on-line •eaaure-
nent of low
levels of ICDD
in the stack gas
la not availabli
Ihua workers and
the public Bay
be exposed to
undetected ICDD
fitted in the
atack gaa.

Spillage of and
cubaequent
exposure to
ICDD-Baterlals
ia possible when
transporting
ICDD-Baterial to
incinerator.
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Table 7-3
(continued)

Alternative

4. Honlocal incineration

PerforBance Reliability IkpleBentablllty Safety

Saw as 3 Sane •a 3 In addition to the handling and Sane aa 3 except
processing steps affecting the location of
iKple—ntatlon achedule, the the incinerator
tint ia dependent on off-aite auy be s»re re-
transport scheduling and avail- Kite, reducing
ability of incinerator capacity, the concern for

potantial tapacts
Existing roads •ay have to be up- of air eilsaioM ->
graded to accoa—odate the heavy on local reel- 1
traffic, dents but

Increasing the
Hie existence of and location of potslblllty of
a fuitable offaite hazardoua (pillage during
waate Incinerator are unknown, tranaportaclon.

5. Disposal in waatewater
l̂ facilitlea

Unknown long-tori groundwater
Interaction* with contclnated
suterlals.

Mould provide centralized con-
fcalnocnt.

Cover Maintenance requireneata
unknown. Ihia would depend on
area (oil* atabillty and ata-
bllity of contained •ateriala.

Reliability for contalnKnt
would be dependent on the

Would provide a barrier to direct aultablllty of cite condition*
contact with contaminated Bate- for allowing dl*po**l. At thi*
rial. tiw alee aultablllty ia

unknown.

ICOD-contaailnated (ediattnt la a
(table waate. long-ten
diapoaal la expected to be
reliable.

Spillage of, and
aubiequent
exposure to,
TCDD-uterlall
la poaalble.

Cover conatructabillty uncertain Workers could be
due to unknowns of aoila ata- exposed to
bllity and ability for waste Co TCDO-contaalnat-
res«ln stabilized in place, ed naterial.

Need to deal with surface water
runon and groundwater.

Coastruction of new sewer line
required.

Long-ten groundwater •onltoring
and •aintenance needed.

Facilities for disposing the
naterial are existing and
readily available.

Access road to site is available
but would require upgrading.

A new treafent plant planned for
construction will treat the
SMnlclpal waste* currently treated
at the aeration basin and oxida-
tion ponds.

)

Site is not in
area.

a residential

Fad lit to be
9year flood.



Table 7-3
(continued)

Alterative Performance Reliability Safety

6. Local Disposal P«runent contaln-ent of TCHO-
contaiilnated uterlal.

RCRi type facllltle* tine not
been denonatraxed for long-ten
effectlveneaa. However, the
expected reliability la good
due to the extent of design
guidance develop—nt and the
aubatantlal Increaae In facil-
ity requlresents coepsred to
exiating facllltlea.

Kellablllty for contalnMnt
would be dependent on the sult-
ablllty of alte condltlona for
allowing perunenC diapoaal.
At tola ti—, the overall alte
suitability ia unknown.

ICOD-contaalnated sediannt la a
(table waate. Long-to™ dia-
poaal la expected to be reli-
able.

The facility would need to be
protected froB the 100-year
flood elevation. A local fa-
cility —y need to be ralaed to
be at leaat 10 ft above the
historic high water table.

Hay need to locate at least
1/2 •ile frosi any occupied
structure.

The •ultabtllty of local soils,
and geology Is uncertain.

Long-tem groundwater i
needed.

Norkera could be
exposed to
ICDD-conCaiinat-
ed •aterlals.

Spillage of and
subsequent
exposure to
ICDO-iuterlals
la possible when
hauling uterlal
to disposal
facility.

nitoring

Place—nt of cont—lnated
naterlala In the facility would
be difficult during incleient
weather; careful coverage would
be required to •inlBize leachate
generation.
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Table 7-3
(continued)

Alternative Reliability Safety

7. Nonlocal dtspoaal In RCRA
facility

See i See 6

Renewal
(Appllei to Alternative* 3
through 7)

ContaBlnant reaxival prevents
•ubatantial danger to public
health, welfare, and the
environBent.

(Aether all Material with
undealrable ICDD level* la
reaoved cannot be guaranteed.

Hydraulic fluahing i* a
deaunatrated •ethod of «ewe
cleaning.

Lagoon pUBping ia a co—on
•ethod of cleaning cut
iBpouixteenta.

Ho alte currently has a RCRA
Part B Demit for accepting TCDD
waate*. Several coaaMrclal
offalte facllltlea are within a
500-«lle radiua of the aite that
could potentially be acceptable
option*. A facility penaitted
for ICDD diapoaal with adequate
capacity would be needed.

Heavily wooded area around ponda
would require clearing for
equipment accea* and re-oval
operatlona.

Conventional conatructton
excavation cquipaent could be
uaed for rewnral of the
conLarlnated aewer llnea, but
high water table Bay coBpllcate
aewer line remval.

The aolida reBOved froM the
aurface laipoundBent* •ay be
quit* dilute requiring
additional dewatering capacity
and reducing the removal rate.

Reanval achedule will be affec-
ted by weather conditions and
potential flooding.

Hot and hwald weather would
reduce worker productivity in
Level C gear.

Saw aa for 6
and a higher
poulbility of
•pillage of
material when
tranaporting
contaaiinated
Bateriala up to
500 nilea along
public roada.

Plow into
•ervice lines
will be
prevented during
flushing of
•ewera.

Duat eaiaalona
during cleanup
will be
controlled.

Worker* could be
exposed to
TCDD-contaailnat-
ed nateriala
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Table 7-3
(continued)

Alternative Perforfnce Reliability Safety

Renoval (continued)

Temporary itorage (Applies
to Alternative!) 3 through 7)

Expected to provide aecure
confiment for thort teni.

Contalneriied •forage •InlBlxea
contaBination of bulldint
•ncloaure.

Containerized storage •ake* leaa
efficient u«e of ipace than bulk
•torage.

If (pillage occur*, it can be
eaaily detected and •itigated

KeMwal rate depend* on rates of
•ubaequent proce**e«.

Materials handling If extensive.

Mould take 1-2 year* to re-
•ove —terial.

Sewer cleanup activittea will
diarupt traffic and will
require temporary diver*ion
of sewage flow.

If aewer line is relived, a
new aewer line mist be
in* tailed.

Require* land (pace

Facilitlea can be relatively
quickly built uaing *t*nd*rd
cooatructlon equipment and
technique*.

)

Spillage of, and
subiequent exposure
to, contninated
••teriala i* poeai-
ble then hauling
—terial to ter-
porary eturage
facility.

Hater treataent
(Appliea to Alternative* 2
through 7)

TCDD water •tandarda for aurface
water diacharge have not been
determined.

Xeating would be needed to
deteflne ICDO reooval at
varlom level* of treafent.

the ayten reliability could
vary conaiderably with varying
waitewater characterLatic*.

Redundant creataent units would
•ialnixe •ytea down tiBe.

Require! aut<xutic cheailcal and
coagulent control, backwaahing
•ixed Bedia filtera, and
changing out filter cartrldgea
and carbon bed*.

Package water treatiMnt tyateM
are readily available.

Water treatment )
plant operators
•ay be exposed
to ICDD-
contailnated
naterials.

0 0 9 8 0 8
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POBLXC HEkLTB AND
TJbl* 7-4

BIVISOMMERfXL VSOaSSIS 8BIB)IAL ACTION WCESSWCiVE&
ran waaaaxs MB THE FLOOD was

Public Baalth Environ—nt

1. Ho action Pofntlal tor public •zpo«ur«
to ICTD. Public '••" •cc——
md us* wtT—y* (docmmted
11— in put InrloJina
tithing, Izxigxtlau, •tc.)
•ad b* *xpowd to
Taa>-oont™in»f<l mt«rin1»
thzoagh dlx«ct confct,
iJlllftl&fciOB of diM r̂ Or

laq—elaB of coatJxInafd
fl«h or •oil.

Th« local •co^ct— ix
an«lfril by r——rtlil
action.

ContiBU^ biomc'OBalafcioD of

Continmd cont—<n«<-»fl
»«»H—nt migrxtioa doMB-

Br TU^ •ztm& of
con<-—in«Mon in tir
flood pUin Mould increu*.
So— n*tur*l dfTiUtioB of
WSB, 9.9. 07 degradation,

2. R—triot ace—— and
•onitor migration

fotmtial for •xpocur* to
TCDO i* rMlocxd.

atlonal u«« of

Rutricfd u— •ay affect
local irrigation. Altarna-
fciv divrfion faint* •ay b*

ezMks aad flood plainai
dataCK UODIJURpLiOD Of

coata^ziafd fighi a priaary
public health COOCTB) oxtari
agrieultnzaJL u— of cvMka
•ad floodplaliu.

ii> '| ij i J"̂ ^»a^^ i^a^^^H ramliu
•TMJ oan bioacctiBiilata ia fixh
nhich can •till •igrata to
az«a« «har« ace*— if not
rctricfd •

Tr«n*port of ••diaont by air
i* on*lUr*d.

OBd—iJWbl* ——thetics iJpac
of f*nc*, ligiu, •tc. along
bxyou.

Th* r—tricfd uxaq* would
apply for rnilo along th*
mt*myJ, r—ulting in a
sub*tiuiti«l lor of acrug*.
Land m* patfrn* —y chang*

Dwd nitriction* inue b*
pl*c«d on propTti** to lini
fatuiB accn*. May *tf*ct
proDurty v&ltu*.

inativly Biner iapacti fro
conitruetion *ctlTlti««.

Llaiti wildlife at md
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Poblic Haalth

Ratrict ace—— and •onitor
Migration (eont.)

3. In-plac* eoataliiMnt Conx •ct« u bixriax to pob-
lic •xpoiix* of comxiutBd
•««'"'̂ «^« in old vxunay
ciunuuL Bnd oa fZood pXAixu*

Ifduction In potMti»l for
biouceilUAtion lin ftmfttie
lit* Umt i« masusMS by
loiul r—idmt*.

POMibr 9romdxat«r con-
Utfiatian woold concloo*.
Pountial for eontM<n«Hnn
of arm vlli in u—.

Pofnti»1 for dut •ntraiB-
•mt dumi9 * * tint^iicfion
»ctiviti«« and upoiira to
•djaewie r—idmf.

Exi*tlni» v«g«t»tion in •cw
ax«a« iJ caBpl«t«l7 igauvd

ConUmMd •iiQftdon of
caBt*ain*od ••diant
doontr—— •ad Into thx
flood p1«tn.

H— —tumy chJiurl will
pcovid* wwoatmiaMtmi
•Bfiro—Kit for aquatic
•oo*yf.

II— v*t*nMy ciunurl —y
iJprov* flov candltioir
daring fnqa*at flood
BTiod*.

Existing aquatic •oo«y<UB
danroyrt.

Kztnuiv dafor—tation for
ncflmaway î md
r«eh»nneli«atioti.

Sit* will b* rrr*9«t«t*d BUT
won't b* r«tor*d Co prior
coaditioni.

G«>uztil« ic flood plain*
will b* • hindruc* to K—
biological activiti**.

Short-fr locti job*
cnat«d and iacr——* in ttr
••I* of good* and •arvical
to aonresideaf*

May altar land af and
dwmlopDBnt pattarn in tha

ETHitnally nozaal activitiaf
a.g., fishing, can rail— ir
tb* watamay and flood plai

Wildlifa accaaa and Borment
in tha flood plain will b*
llnltad during eonatruction.
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4. Local tncin«ration DMtruetion of TCDD Ditruction of TCEC »li«i-
•11«1n«<-M pofntlxl for naff th* po-fnti*! for r«-
futnr hu—n •xpocoz* to I—— into to* •irrironame.
TCOO*

Bo r«tJ?tc^1 om OB fuLuf
&lf —iuioo* ••y pr——at an land a—.
•xponz* hUTd if d»«truct-
lon of TCCC i« inoxpl*tJ. short-frm local job* cr—u

•ad iBCi—u in tb* ul* of
Additlooxl ImdUBg of gcaSM ud urricu to non-
ooatudn*t̂  •atu'teU ruidurt*.
(•oTizg —twialJ to incinera-
tor) inoruw* th* pofBti«l Public cooc«rn iboat luving
for norlcT •xpomz*. haxazdonu vuf inciimtor

ifrhy to r«»1J«ntial tr*u.

iBer*—— local ulTgy con-
l̂ ftioiB

Pofntial *iz —t»»1nn« —r
cm** dt̂ rxdJition of 100*1
•ir qoaliey.

Kcidml uh would r*qul.r*
rHOTal and •ubcwpwat di»-
po«al.

M«Y t»por«rily alfr •xixt-
ing laad u— «nd dfvlBfamt
pXttUXM*

Potmtlal raducUon of pxo-
pTty T*IOM duriag opT*tio
ef th* fieility.

AdVUBB ——tlWtiC iJpJCtI

daxin? operation of tieility

rr—I limit of huardou* —t
inclirracor for ••vral y—r

N0 raBtriction* on futuze
Lmd w.
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Tfbl* T-4
(ocflt tntt^Q)

Pablic HMlth

5* Honlocal iooiJuration D««tnieCioB of TCOD
•lllliirf pot»Tit1«1 for
futax* buBUl •xpoizz* to
TCDD.

D««truction of TCOD alimi-
naf th< pof«nti«l for
tutor* r*X*af into th*

Pofntlil «ir —dsiiolu could
rcult in •zpomf huuxd for
population o—r inclnTxtor.

x potaatlil •pill InTolving
txack* carrying coa»m»<n«»»<1
—twialJ.

Ho r«trictlon» on futar
land u—.

Shoxt-fr looa job*
crufd and incr*u« in th*
—I* of good* and ••xvie—
to nonr—ldwit*.

•—idlut un woald r«quir«
cwvfti md ^tthuiJinnt

ifae of b«urdoiu
• inoimrator for

Pofnrl«l for hiardolu
«*f «pill*g< during
h«oHng incri*— with haul
dUtance.

6 . Local dlipocal ContBln—nt •ffectlm.y
r—avu •«t«r1«l« froB public

ConfliBHit would imcm
•ftm"iMl froB *^^y^ viii iiifn»« T

r«llu» of diJDcral facility
coold r«ixlt IJB •JQomif to
•djacuit rttBidaaf*

No r««triction» on fatur*
l*ad iu« of tb* flood plain

Short-tarn loul jofal creaf
••MI <^f<»^Jy^ ^n tir —Xft of
good* and swcvicu to non-
r—ldant«»

Ftilur* of di«po«al facility
could remit in coiit*ainatio
of adjacent uid dovnxtrua
flood plain*.

Public concexn ovr do**
proziaity of dilpoul
facility wild b« high.

PTDUUimtly altT land u*a
utaT* facility i* built.

7-23 May pTBanantly alfr
a—tlnici of th* ana.
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Tabi* 7-4
(oontlmud)

Pnblie H««lth

7. ltonloc»l fli«ro»«l in :
facility

ContaiaaKit etfictlvly Cnn»«ln—nt would x—ov
r—av uurial* froB pobllc •aterlal froB •nvlxoiaunul
•^oMXf* conl'act.

flilur* of Jl«po««1 l»cility
could mult In UQO«UX* to
adjacmx rcidwite.

B—ov euut—umif Awy
fXOB pOBttlafd uw,
decrMuing th* potiici&l for
«xpo«ar* to th» population.

Ho r*ltrlctiou oa futar*
lid U— Of tte flood plAlA

Sbort-un lool job* cr—tK
•ad incru** in tic **!• of
good* md m-rico to non-
r««id«iti.

rallur* of diJpoul facility
mnlil r*«ult In oonfKtn*-
tlon of adjacmt md doim-
tx—ii flood plain*.

Pu—MBtly alter laod. a—
»t>«r» facility is bnilt.

Nay pJiunancXy altw
a—th«tiB» of th* aru.

•Potential for •pillaa*
dBriaQ haollJig inex*——
with hani diJtene*.

0— of av&llihl* rnii—rcial
diJpoul faoilitiM.
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TfbU 7-4
(oonclinMd)

lAppllo to Alt«nuitiv» 4
through 7)

rwtur* hunuui •xpoxurJ to TCDD
I* ndund •Ifnificuitly,
altboaqh th» movl will b*
bu«d oa LiBitad mpllag
dftta ud —mpfloiw
rfniing th« •xtut of
contaaiJutlon.

TCOC l«vlJ la ti»h will b*
iwdacwl vith tiM md thT»-
fon rixk of timruBtiHon at
TCDD-ti»h will b* »da»d.

ratur* •nTirocuital •xpomz
to, Jnd BigntioB of, TCDD 1
ndand •igaificmtly, al-
though tb* moral will b*
b—d on liaitwl lopling
data lid -«—r*-'—- r»g«rd-
ing th* *xfnt of eoatmlaa-
tloo.

Ezlmag aquatic eco*7«UB
i* <U«rtpf<l.

Kri«t1ng tTr«» trial •o»r«-
t— diinpud.

CaBplcf r—tozxtian of *ic*
tea pr«rlou* eandlfelolu i< no
DOMlbl*.

r̂ ullMd for
•ce— uid Z—NUI o;m-
tioiu.

Hinliag of coctulnaud mat*
rUl to rob—quilt vut*
luadling •it— will Inenu*
tte traffic loulx on local
rond* •ob«t«nti«lly.

Hill illoo furor* UM of
oiic»-coBt«Blaafd wfniay
•ad flood plain.

Ulo— far tutur* retoxatio
of «xl«rjnT w«t«rw*y.

Slwrt-fEa Local JODB cz««f

and iccr—** in th* i&l* of
good> ma ••me** to non-
ruidmf —pXoyd iB r—ova
Ofratloiu.

Significant truck and haavy
•quipiMnt traffic along wa-
t*may« vill diJtoxto »ild-
Uf*.

D*f0.
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(kppli— to Utarnati
throaah 7)

FuLura Iwau *xpu^»»fc» to
it r*duc*d tignificantly,
LitHoaqb tb* r—ani will b*
hurt on llxitad ««TUng
data •ad •Jiaptiirn*
regarding th* •xuat of
>^»Y^—i< TU^^H ,

ICDD Icifli in fi*h will b*
r«auc«d with ti— ixl tiMCW
for* rirt of t<JiniiHf»i of
TCCO-tirti will t» iwlnnd.

PUtUO •OViZOB——BtMl •XpOMIX

to, and migration of, T03D i
r«dne«d •ignificintly, al-
thaoah ttr r—or«l will b*
bawd an Haifa û lia?
data aDd ———r**""' r«gard-
iafr th* •ztmt of contuiaa-
tlOB.

Bci*t±ng aquatic «co«y«tM
il diarupfl.

ExiJting frx—trial •co«y«-
f diarapfd.

Cflf r—toxatlon of •if
to pfTioir condition» is no'
po«»ibl«.

DcforMftion mqalx̂ l for

tloiu.

Bmlin; of contaiiufd ff-
rial to mb—quot w—f
Imdiiaa lit— will inex——
ttr traffic load* on lo«l
roada fubtutially.

Will allow tutor* a— of
ooc«"conta^natad wtarwxya
and flood plain.

Ulom for tutur* niteiatiol
of •xltin^ vatarway.

Short-tain looal ]oba craatai
BDd inoraaa* ixi tha aal« of
good* and •azricm to non-
raaldlif —ployd in r—o?a.
oparation*.

Significant truck and. heavy
aqaifBBt traffic along wa-
taiwaya will ditazb wild-
Ufa.
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Tabia 7-5
PUBLIC n«»TJpCT XND KHy | p« ffMh'HTftTi X—L18IS BZNEDXftL JhCIZON USBSSOOtTES

rOR •XSTE1WXH FACILITIES

Alternative Public Health

1. No action Matemy contamination would
coatinir with potential fox
public eapoauga to 100.

Potential foe futuza WQOXUf
to TCTO by City Military
irraormal and local
raaidaatt via dizwt
ooBtaot oc IT|)"*^»^**^ of
coataBiBatad paxticolat—.

Continuad TOD migration
Into watanayi, flood plain,
and Do—lbly Into tba
gxomidwatar.

Bioaccuroilation of TCDC ia
not raduead.

Aa araal axtaat of
cant—1 nation in tba flood
plaia would iocraaaa. Sc—
natural degradation of TCCC,
a.g. 07 degradation, ugr

2. Baatrict accaaa, abandon
facilitiaa, •ad Bonitor
•ioratlon

rotantlal for expoaiir* to
TCBO if raduoad by
ratTlcting accaaa to
fagiHHaf ••M* suScaciaif
tatura coBtaalnatioc of
vatamy .and flood plain.

Airboma aadlBant tranaport
not affactad.

^otmtlal for fixtora
groaadmitar rCTitfri<nr*1'^
alona ••mra i« rrtac^ but
around vaafwatar facilitiaa
ia unaffactad.

A large araa of raatrleted
land and facilitiaa that
could no longer be oaed.

Although «c— •onltoring oil
ba flnnflufltad idiich could
Indioat* what, if any, ratnr.
aotiona are daairad,
andaiirabia Bigration Bay
occur undetected.

Raqniraa coiiatruction of new
sai»ar linaa.

RalatlTely •inor impacta tra
coaatruction aetiviciea.

Hildlite nor—ant and accaaa
uound tb« •utaifatar
treattent iaciliti— would b-
reduced.

3 • T^ffl^ incineration Deatructlon of TCDD
alî naf potmtial foir
future bmun expoiwe to
TCOO*

Aiz e^aaiona •ay preaent an
aqoaura hazard if
deatrcction of TCDD ia
incoiplata.

7-27

D—txuction of TCDC
(lllnaeaa the potential for
xaleaaa into tho anvironBant

Ho restriction* on future
land uaa.

Snort-tern local job* creatft
and incraaaa in toe aale of
gooda and •errice* to
nonreaident*.
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Tabl« 7-5
(cootlmud)

Alfmativ

3. Local Iacin«xa'fcion
(coat.)

Public Bulth

Additional lundling of
cont—inaud n«t«rl«1»
(•oTin« ifrial* to
incin«rator) iocr—— ttu
fotsatifl for worku

Public oonc«xn •boot having
h——xdolu wmttt incimftoir
a—xby to roidutlal az*u.

TÎ IIII irily lacxuu load.

4. llonlocxl iaeineratioa Dutzuctlaa of TO>D
t1 W nitti potmtlAl for
Ctttux* huam axpo«ure to
TCOD*

Pot«nti«l •ix EBi»ion« could
r—alt in •xpoiuz* bax&rd for
pDpalatioB irf iBcinftor*

* pofntiAl •pill involving
truck* carrying contmin*ted
•AtftCi&lJ.

7-2 B

Pofnti&l nir —ixiioni iy
CUM d r̂*datioD of looa
air qualltr.

——idnal uh ooold r*quixe
iniifl md lib—quilt
diJpoul.

Mar ta^orarlly altar
•xlting land w aad
dTBlofmt Dadaxiu*

Potanti*! fadoetioa of
VWjm.l.S vluaa during
operation of tha facility.

Advr«* aathatic impact*
during operation of facility

Cfifant of hacardoua «aat
incinarator for aavral
fan.

Do raatrictiona on futora
land u—.

D—traction of TCDD allxi-
&af th* pountlal for
fueaxa r»l——« into tha
aiiviromant.

Short-tar local job*
craatad and increaaa in tha
aala of good* and aarvica*
to nonraaidant*.

Haairtnal aah Mould raqoira
r—oval and aubaaqoant
diapoaal.

Ccnî tBHnt of haxardoua
waata iaoinaracor for
aanaral yaar*.
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Till* 7-5
(contlmud)

Public HMlth

4. Konloc*! inctn*r»tlon
(cent.)

Pofntlil for huazdou*
out* Jpillag* during
haultng incr*u«« witt baal

Di«po«&l la i
ticiliti—

Th* •care* of """—IniTlffli
of •axfae* watu: •^•1 ••• ifl
eoatxoUJd, r*duciBg potm-
tl&l public •xpomx*.

fotmtm fox migration of
TCDO p&rtioulatu into
poual* groundmm •iqiDll—.

rnnntinunt rKlani ttr
•bilitr of ~— «•—<—«— to
•î rat* into vatazvy lid
flood pl«la and eom îmtly
ndae— potential for futur*
•xpmm to waffstsss.

Pofatiti fox giounAHifc

&OBI Of iJBd U— iB
J^O^JJJ^PJ^ rvyi^ f——«

B—toxxtion •nd fotox* UM
of r«MiH«fi1 fullltiu ii
po—Ul*.

«. Local Difpoul ContainMnt •ffceti'nly
r—OTu «»t«T-lii1« from public

ront«lTm»nt nonid raKm
oatTial fxoB •nvixooMntal
contact.

railan of dispoul facility
coold full in •xpomr* to
adjaeuit rcidmti.

Ha Ectxiotion* OB ftttur*
laad BM of th* flood pUin

Bhort-t«r» local job*
cx*atwl *ad iaef—— in eh*
•I* of good* OBd •Trie**
to siwxui&wutSf

ptilurB of dispoial facility
could r.relt in
caDtJaiaatioD of adjacmt
and do«n«tr—— flood plain*.

Public conom OVE clof*
proximity of dilpoul
faeility oould b* high.

Puaunmtly *ltu: land u—
•hT* facility L* built.

Hay pexnuuntly *lfr
a*«th*tic« of th* *E*a.
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r^^ffes'lfefej

T«bl* 7-5
(eoatiimad)

.̂̂ ..Q..
- ^^.'C^• ̂  ̂ - -.. -
—.- •s^-'-OO

Pntilic HMlth

7. Honloul <Urpo**l in «CB» Conttlannt •ffwtimly CaBtalaMnt «oald r—ov*
faeilitr rMuvu —turialJ fzoB public utecixl fxf •mrlronMnt̂

<1tpOVII"B • ***********

FaUu— of •UJ-'—al faeilitr Ho —•trictioir cm fatur-
could n-alt If •u-pomzi to lud m* of tb* flood plain
•djac-mt ruid*cc". •-—.

»—IT«I coat—inanf •—y Shorc-t-fi locil job* e—at*
t-— popolJfd •——, •ad iacx—— ia tbi —I* of
d«crwii« th« Dofatial for oood* •ad ux-l—* to
•Xfoiiz* to to* r'--il«tlon. iiOBruidMti.

ruUur* of dispoul facility
co-Id ruult ia cont—izrtic
of adjacut •id dowfM-t
flood plait*.

Pu-UBWtly altf land un
«lM— facility IJ built.

May iiiT—'r-lily alter
aMth«tica of th* a—a.

fou-tial for apillag* durix
haiilinQ iBcraa—— with haul

O— of availabia ec——rcial
diJpoial faeilitiM.

(Applii to Altuaaclvc* 3
through 7)

rufcuca •xpom— to TCOD i«
r*duc«d »ian1f1rantly,
although th« r—cval will b*
buad 00 llJifd wpling
data and a««u-peion»
regarding th* axfat of
*<*^«^—>4«<^*^Jyf| ,

TCDD Iwl* in tilb will b«
—dUBBd with tia* and
tir'wfora, zi«k of
coumaptlon of TCOD-fiah will
b* nduc*d.

B—Knral of o
rialx will a: w for futur*

facilieiw.a*a of land 1

shoct-fxB local joba cfata
and incruaa io th* ula of
good* and •axviea* to aon-
ruidant* —ployd in reoovi
Ofratiana.

fofBtial for bioaeeuBulatic
of TCOD i« redoc»d.

fotmtial for coBtlnuad con-
taadJiation of watarway aad
flood plain i* raaimd.
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Tabia 7-5
(contiimad)

Public Health

Additional h«xidUag of
caa&J îuttd akfrl̂ J
(luchxu ceUtCtlon and
fcftxmfcf fdlJMBC dzy^09
•tc.) incruu* th* pouatlal
EOF WOBWC ftxpoiif*

Davafring
tADpliu to Xltarnatima 3
through 7)

Land o— will b* altuma
during iapliMBtation.

L—cfaif will be coll*cud
M«S tr—t«l prior to
dixchug* to •urfi

Dot uy b* gouaud during txtor—tatioB r̂ nind to
dMntTiag JctiTiti—. coBtrnct facility.

fhort-tix local job*
eẑ ud •ad Iner—— ia th*
•al* of good* and «TTic—
^y iiaofldmf*

Maur TruitMBt
C îpliu to AlUniatiTU 2
throagll 7}

Trut—nt Brec—— —l*ct*d
will iwdac* TCDD Icvl* ia
VRtTr rcdocuig camex for
public bultb hxzaid.

Wttr la contact vitfa
<»^*«»^n t̂̂ | a«t«r1»1>
daring r«»MH«Hnn action.
will b* tEUUd for TCBO
C——OVftX pdBE to llfXf

D«fo I KOUld t>*

nqoind for ficility.

Lud nr will a* alfnd
dnring iBplMMiitatioa.

Short-frm local Job*
erBatod *nd tncr««»« ia th*
msl* of good* •nd —xrici
to iiaar—idmf*

T—porarr itong*
(XppliJi to Altunaciv 3
throagll 7)

Confiirr baildlagi would
a— local l*ad area for at
luac 2 yar*.

Storao* boildingx would
lowr arm a—tbatica.

Datorattation raquirad to
clear araa.

Shorc-tam local job*
craacad aad ineraaaa ie tha
aal* of gooda and aarvicaa
to aonraaidaBta.
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IUta 1-t
usnTunoiM. UULKU

JOTUCUU/ULnm u—, uoiuiun, rouac, uu sn
IDEDIII. uaiau m uaxuti <•> luniniu

Uv or
K.rel.ttoK

MU/IISU/
iriLn—
Hfrdou
Ullf
tetulfltLair

T«nlf (or
Struec«rM la
or Aifutinx
IUvl|WI<
Warn of tta
U.S.

IITOES

XMpome In
• riooJ pi'lr
or ktluiai

InfrfonrB-
•ufl imi—
ol Meril
tron—

IXH toful*-

U.S. EU
GrauDdmtT
Protection
Str«uiy

Hotctl-

IU| luuraiw
wf i« •ot
Undlul or Jl>-
r»«iof

IU| mi •ctlcu
Jiteetllis u»l-
lin« —ten

M| DOUUI

dlicbnf

•tnietir 111
eceiv

ippllobto, n-
filru U>t«rt0»-
•m«afl nTtw
ofpr^M
•ctif

Ht l» trflMport
0( hUTtfO—

JWllUkUl
Itomkatn ku
Mt yst *»w
MpW

httrlct Ice—
•rf toritor Mimtla.

IUt IluuJow wute !•
•Ot h«aJl«< (rr UqoMJ
of

IU| DO ICtlOOl •ffUtir

•«rl«Al« vfrl

MI nil —ur illdurp

Ut •o eMrtnietLan

lrpllul.1.1 riiill-
lnt«ri»«nMnul ml«M

U| HI ttarfort of
hUJTdouB •utouaeu

ifpllc«bl*t (roaMlwter
hM not yt hw
u>(.Ui

MI buT&xu ——u
i( UK ta>4U4 or
Jlqx—d of

—Uvati NduMwl'
ixtloa •uflt •Mt
•l«li— BtJnduJ*

MI i —ur <r-
ctari.

lppltukl«) aMBmc-
tion 111 occur U
fiooipur

IfpUoDUt riiilni
InmiOMH—lfl »•
«1— ol prapDRJ
«€ttOB

M, IR UUUpOR Of

hu»r«ou> mmieu

tK>Uiall., (zourf-
i«t«r hu not yt
ten u—rJ

••tevnti local tacin-
•ntor ••ft ilB-iiirirf
•Inl—— MM r«quin-

R«UT—C) moMi oi
eovtud.MUt —teTl«l«
frc wnrmy •ott
•Mt •Lal—— •uad—rdt

Apfiiubri irDU p.r-
•it —e«—cy ior 4L«-
chuf of rtT fr—
dn«t«rii« prou—

ApplLubtel uwtLoa
will occur •B.I f̂ onrr
•tof» •Bd tr—t—t
CcllltLw will be
loufJ 1ft UM flood
plata

ippiiukri nquiiw

«1— of th« propo—4
cl—B-up ^efcur

M( oo lAfcffU
tr—rrort of luurJoir

Appli«bl«i (rounJ-
wtar bu Rot yt
kMci f^ri

Hooloc*! lBCtP«»tl»

*rfllc«bte$ aoolocil
lael—rctor •Hflt kM*
• KM pTBit) trnr-
port Fwuir— KM
Malfwt

talTUti nwl of
mat—Luted —UriBr
fT— Wfc«CMBy Wt

•MI: •Lalw •fcuidwdB

ippliuklei HFU5 pT-
•it MCU—IT for <i»-
ch*r(ft ol ft«r frc
4wtwlaf proe—

i(̂ liubl«i •newtioa
will occur ad M—oncy
•torar •ad trutaMflt
fcilltl— will —
loc*f4 f UM flood
•iBto

«WU»bl«t T^alr-
iBtWIOVOK—Mlfl »»-
vUw of Cb* propo—d
clwn-î  action

Appllc.bri tran^ort
Of h*WoU BMb-
•tMeu interftft*
MMt •Mt •iBl—— DOI
roqulr—uti

Arpllc«bl«t •rama-

•OOA û UJ

Uul W.PO..I

bl«vnti local «!•-
pofl teelllcy •UK
JlKHUtUU •iBiHUB

NM roqulT—uf

toUvntt r«w««l of
coaf̂ JMtcd ufrlftiB

•Mt •lal—— •u»urd«

Appliubtai NniCS p«r-
•it McuMfy (of dii-
cbuc of *wc*r (mi
dcirtarlAC pro—I

ifplLcrittef •xewatlon
wLll occur •nd 4fpo»»l
facllttLoc will be
locatod &• tb* (XooJ
plilR

Applicable n«utr«i
LnUTaovniwfl re-
•fiw of ttM propo«*4
clun'up •ctioa

M; BO lBUr«ff
krwport of haurdmu

Appliubli. Touad-
wt«r hr •ot yt
•oen —plod

HORlOCll DllPD——1

JfpllCOblBl DODlOCll dil-

po»l facility •uBfc bav
• KM p«nlti trifport
EMjulru KCM •ulft.

Itarviti r*Bovl of
coof^—fd —urialf
fixr wtexwy* •uJt
•wt •totor •fodardB

lppllcJbl«i MrDBS pT-
•Lt Rftcuury for dix-
ch«rc of «*(«r fr—
deiMfrlat proc——

Jippllc«U*̂  •xcwtioa
wLll occw •ad diapowl
facilltl— will be
locJC«d lii tir flood
plain

AppllcJfal*, nquiru
IntTgpBTniMnfl r«-
vlw of th« prooo—d
clwn-ap actiop

*pplic«bl«i trmiiport
Of iMXTdOUB •UbfCMW

infntou •Mt M*t
•lul—— DOI nqulx*-

Appllnolfl, fround-
Mater to not yt
b€«a «Mpl««
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Uu 01
llMMiatton

WStlUMtl
IrtJIUI
Bicrdool
U»U
Iteculac&a—

r<niu for
BVCVCVWf
In or
AflMtlKtHiriiibr
Hum of
UK B.E.

1̂
1 Nroes

bl
<J1

Itexpon— In
l Flood pl»l«
IT htl—Jl

lnt«r|ovT«-
l—Ul b-
«lw of
hdud
froftr——

DOI npr
lationi

u.s. tri
GroundiMUr
frouccloii
nmnr

No ictixw

MI buu-dcul
wuta i> •ot
budlad or diJ-
pOB«d Of

Ui no acClor
•{(•ctlttB MI-
l|*bl* wun

MI no irtm
diKtarr

M) war-
•cnettOB wLll
oear

<rolle>bl.| r.-
Vim lufrrn-
•mnul ml—
of propo-4
•cktoB

U| M nmfort
of iMTTimr
•ubifie—

Ifpllubll,
irouakour k«l
•at yt bwn
—«ll<

—trict Aecw,
IlUulOD iKllltiO,
-J Itooltcr MOTtloB

Mi iMurdou* uute L«
not hlillil or Jteprd
of

M( u •etiou •Ibctint
•uixAl* i—fn

M) l uur JlKlurr

topllerti*! eowtmetloii
olll ciccw in tir tlooJ
pllii

IfllcJbri r>qulrr
iBfr|a««ni—«t«l r«i—
of fropOMd tllon

NAf BO cr«i)«Dort of
huudooJ nbltuicu

JlppllctiK, ircnA-tu
br not yt »w •Mpl«d

INKI
UTUCUU/KUUIII uue

WDUi.icnf

LDC.I to.tor.tta.

Itelmntt loci
taeLMnur •ut
taainrlK •111—— ICM t«t»ltl Uluain
101 rayirMMif fuyflrw Wi —^ft

in«tnt| TOO-r«l
of Mill •J —Jl-
•MIU •Ut •Mt

lppllc.bl.1 IIPDO
pnrit IKCO—IT lot
Jiutmf of wtn
troi—tultr
proe—

<|TlluU«l m——1
Oill OCCT UK t—pO-
r«ri none •rf
tivt—nc EKillctoi
•111 ta 1oc«>J t«
tir flooJ pUte.

AppliubUl r*qttln«
iifriomifl
r«vlw of propoMJ
cl««i-«p •etLoa

M| M Ul«r«ut*
trnupon of luurd-

indleJble, pamS-
irfr bu •at yt
umi •'•rrd

bbl> 7-1
•mmontL uuLiiu
1, lltCULlIKMC, KIL1CUC, UH
« r m'"""— HCIUTH

ItoJo l̂ toilmr.tto.

<ppllC«bl«| N-lOUl
l«ellixy •irt tov •

hinuti fOTJl of
•Oil! Bid MdtaUU
•Mt •Mt -*••——
•Ulterte

ipriic.i.i.i aui
p——U —C«J—IT far
41MIITC of WtU
fta o—frlr
fnou

Jkrplte«l«l rmxd •111
ocear 14 tilDrry
•tor—* «d trutewt
taililflM rill ta lo-
cttW li Ur floM
riin.
Iffllublll r«qalr»
Utar|onn—it«l
nviw oE pnpoMJ
clw-uy •ctlaa

IffUubKt tfMpart

tatwUta •irt •Mt
•Ul— na nviln-
—u
*f|llicJkl«| troankuUr
h— •oc yt bw
—•rr*

11 suKiiwsi
l

DllpDUl 1«
MutMUr faelllti..

Minlti laul <«cll-
ity •irl J—uirtft*
xlaUu (CM rfln-

••Iwr—ti r—owl af
•olll •ri ..limit.

•UOOITJl

AppllcJbll) imU

<lMUt|* of —Ur
tro Jwtuni«
prouo

*ppllutl(| want
•111 ocear •ad JKpoul
CeiUtlu •111 b< lo-
c*ud li tlx flood
pUlx.

Applic«bl«f Kquln.
liifrii—nnmitil
mL— of pTBpowd
elmi-np •ctioR

M&i no lAtwuu
criufon of buarJ-
ott» •ttbtfe—

tiTllc.ble, frorJ-
l«l« lu« not yt
—a —olid

U.C.I W.PO..I

IHlnuiti lool full-
Lty •ut awaMttJfsss™"'" t•<"l""
talm—tl r—mal of
•olte —J •«<l—t«

•tnterti

App&i«bte| MmS
pwtt nw—ry for
dl«cb«c ol fUr
fr«» dmruriir
froa«r

Appllukri mowal
vlll aear nd di—orl
{•CllltiW Will R* 10-
caUd !• tb* flood
prr.

Jkppllc«bl*| rcquiTM
iBtuaowniMOUl
r*vlw o( propoMd
cl—i-q Jctim

Mt DO iBfrfff

04U •UBJUIKU

AppUc<bl.i trowd-
wtar lit not yt
bMn u^>lid

Ikrioal DI.PO..I

l?Fllc«bl«| aailDOl
ftelllty •u«t IMW •
11CXA punilti UJanort
nqulni KU •ulfot

iri««uti r—o«<l of
•olll —J mllflio

•uxuft

Appliubri IOTES
—fit Mf—ry for
diKturr of mfr
fro dMMCTinf
froew

Applic«bl«t movfti will
occur id di.pc»l
{•ellltiw will b« lo-
C«t«d te tb* flood
pUlD.

Applic«bl«| r«qulr—
lnt«rto«*nnwul
r«vl«f of propoied
ClBllf •CtluB

Appllubl«i trwporc
of btiudou* m—tencu
LfifrBUta Bu«t •Mt
•iail» BOr nqulr«-
•CBtB

Appllobi*, iroundwfr
hu DOC yt twn •—pted
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fclllllt
fualts

ctt/sai
Azhn— UT
Co*

•.let,

Mi POlK^

—Ul ulll
sotliM
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Mure*! U
intoon

tppllcrf.1.

eairbnietL

U| f •ir
•IXiOM

Loo
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b*

ili-
i-

oa

Ut DO «iE —Lrlou Iktorwti local i»-
elMr«tor •ut 4—oa-
•tnu •itdw
nqulfiRt*

loUL

IU| •> bo*
•111 IX •a

Itatammr

Ippllubll

U| MMH
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FuUltlx,
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11(1«J

illtwc* of

> CaMtlUCtiBd
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iHliutte
tnniuitBri
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ipfUcrtl.

kinmtl
•trtiM

MntiBD
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KiBfM*

W i«

local cou-

I>bl> 7-7
(co«tl-ui>

ippiiukn iwr
ciMuulftl«o r̂ uiri

IMBO—l •Xl<K«IC« •f
ruaurf U •AJOIIB

ippllcabl.

inrtiui teui ear
•tmetliHl

ippllubtal ulltloi
ixel—rBtorf •n i«t-
nluw u fiat

l—l> w eauUTrf
•ipilflmt HT Hll
•MKuO| •M-lool
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p.rrit

Dî o,
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IbbKimi «

tpriicrti*

iriMitt
•tnetiaa

M| » .tr —nioii M| i» •IT nriau

ul 1>
I«cllltl»

lifer
MI nqulxwJ

ilit—n •f

tool «••

Loc.11

ipriiutu
couulfti

S£S *̂

i|lplleai>

irimuti
•tneti—

Hrpoul

t A»«"CT
MI nquind

KittCOC* Of

Appllukte

local con-

»
ippii
COBIU

Dnblo
rfllou

Xal«vaci IOCJL coa-
•fcxuetloR

Ul (i

M-Local DiBpo—1

»bL«; AcDey ^
lUCtoo nquind y

N•1 ul«t«i€« of

10 •lr —Lvtoir

»»: hmuro Coanmioil uJ Iteefmr let of U7<
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Section 8

COST ANALYSIS AND IMPLEMENTATION SCHEDULE

COST ANALYSIS

The NCP requires that comparative cost estimates be
developed for remedial action alternatives. The capital
cost and present worth estimates for each of the
alternatives are given in Tables 8-1 and 8-2 for the
waterways and the flood plain and the wastewater facilities,
respectively. The cost summaries for each alternative
except the No Action alternative are presented in Tables 8-3
through 8-14. Detailed cost estimates are given in
Appendix C. Changes in the assumptions, design criteria,
waste volumes, site conditions, or contingencies for an
alternative will affect the estimated costs.

The cost estimates are order-or-magnitude estimates as de-
fined by the American Association of Cost Engineers. These
estimates are defined as follows:

Order-of-Maqnitude Estimate

An approximate estimate made without detailed engineer-
ing data. Some examples would be: an estimate from
cost versus capacity curves, an estimate using scaleup
or scaledown factors, and an approximate ratio estimate.
It is normally expected that an estimate of this type
would be accurate within plus 50 percent or minus 30
percent.

The capital costs presented in the cost tables include the
operation and maintenance costs that are required to carry
out the initial remedial actions. O&M costs presented are
those costs incurred after the initial remedial action
(installation of fences, signs, and wells; containment;
removal and storage or incineration) that are necessary to
ensure continued effectiveness of a remedial action and
achievement of its objectives. Examples of operation and
maintenance costs are ongoing site monitoring and
maintenance of facilities to restrict access.

Contingency allowances have also been included in the cost
estimates. These allowances account for normal process re-
finement and unknown site conditions. Allowances are also
included for engineering and administrative costs. Allow-
ances for inflation, additional contaminated material, and
abnormal technical difficulties are not accounted for in the
contingency. The indirect benefits and costs of items that
are not easily quantifiable, such as lost revenue if fishing
is banned in the Bayou, are not included in the cost analyses.
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Table 8-1
COST SUMMARY

WATERWAYS AND FLOOD PLAIN
REMEDIAL ALTERNATIVES

Capital Cost Present Worth
$ million $ million

No Action $ 0 $ 0

Restrict Access and
Monitor Migration 1 . 6 1.4

In-Place Containment 4 . 6 3.8

Local Incineration 240 160

Nonlocal Incineration 220 140

Local Disposal 65 49

Nonlocal Disposal 79 55

Notes: Discount rate " 10 percent.
Costs in 1986 dollars.

DE/VERTC6/021
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Table 8-2
COST SUMMARY

HASTEWATER FACILITIES
REMEDIAL ALTERNATIVES

Alternative A Alternative B
Present
Worth

? million

Capital
Cost

$ million

Capital
Coat

Present
Worth

$ million j million

$ 0No action

Restrict Access,
Abandon Facilities,
and Monitor Migra-
tion

5 0 ? 0 $ 0

tion

Local Incineration

Nonlocal Incineration

Disposal in Wastewater
Facilities

Local Disposal

Nonlocal Disposal

1.9

120

110

57

61

71

1.7

83

78

40

43

45

NA

140

130

NA

63

76

NA

97

90

NA

48

53

Notes: Discount rate - 10 percent.
Costs in 1986 dollars.
Alternative A—Cleaning sewer line.
Alternative B—Removal of sewer and pipe zone material.

DE/VERTC6/022
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Table 8-3
COST SUMMARY

WATERWAYS USD FLOOD PLAIN
RESTRICT ACCESS AMD MONITOR MIGRATION

Percent

Capital OSM Present
Cost Cost Worth

$ million $ million $ million

REMEDIAL TECHNOLOGIES/
FACILITIES

Restrict Access and
Monitor Migration

Mobile Hater Treat-
ment Facility

5.00

7.00

15.00

10.00

5.00

0.25

0.93

0.05

0.07

1.04

0.16

0.10

1.30

0.07

SUBTOTAL

Mobilization, Bonds, 6
Insurance

Health s Safety

CONSTRUCTION SUBTOTAL

Bid Contingencies

Scope Contingencies

CONSTRUCTION TOTAL

Permitting s Legal

Services During
Construction 7.00

TOTAL IMPLEMENTATION
COST

Engineering Design Cost
(» of Construction Total) 10.00

TOTAL COST

90.68

0.09

1.46

0.13

$1.6

$0.03

0.03

$0.65

0.21

0.03

0.05

0.12

0.08

0.05

0.07

0.12

$1.4

Notes: Discount rate — 10 percent
Costs in 1986 dollars.

DE/VERTC6/023
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Table 8-4
COST SUMMARY

WATERWAYS AND FLOOD PLAIN
IN-PLACB CONTAINMENT

Percent

Capital
Cost

$ million

OSM Present
Cost Worth

$ million $ million

REMEDIAL ACTIONS/
FACILITIES

RechanneUze Waterways

Cover Flood Plains

Mobile Water Treatment
Facility

7.00

7.00

15.00

10.00

5.00

0.25

2.64

0.18

0.18

3.01

0.45

0.30

3.76

0.19

SUBTOTAL

Mobilization, Bonds, fi
Insurance

Health & Safety

CONSTRUCTION SUBTOTAL

Bid Contingencies

Scope Contingencies

CONSTRUCTION TOTAL

Permitting & Legal

Services during
construction 7.00

TOTAL IMPLEMENTATION
COST

Engineering Design Cost
(t of Construction Total) 10.00

TOTAL COST

Notes: Discount rate " 10 percent.
Costs in 1986 dollars.

DE/VEBTC6/024

8-5

S1.79

0.61

0.26

4.22

0.36

$4.6

$0.03 $1.43

0.03

0.06

0.63

0.21

0.14

0.14

0.34

0.23

0.14

0.20

0.34

$3.8



Table 8-5
COST SOMMABY

WATERWAYS AND FLOOD PLAIN
LOCAL INCINERATION

REMEDIAL TECHNOLOGIES/
FACILITIES

Remove Material
Sediment Dewatering
Fixed Water Treatment
Plant

Temporary Storage
Local Incineration
Mobile Hater Treatment
Facility

SUBTOTAL

Mobilization, Bonds, 6
Insurance

Health S Safety

COHSTROCTIOM SUBTOTAL

Bid Contingencies
Scope Contingencies

CONSTRUCTION TOTAL

Permitting 6 Legal
Services During
Construction

TOTAL IMPLEMENTATION COST

Engineering Design Cost (» of
of Construction Total) 10.00

TOTAL COST

Capital
Cost

Percent $ million

$9.09
1.92

3.93
13.51
92.39

0.25

121.08

5.00 6.05
7.00 8.48

135.61

15.00 20.34
30.00 40.68

196.63

7.00 13.76

7.00 13.76

224.16

of
10.00 19.66

$240

OCM
Coat

$ million

$0.02
0.00

0.00
0.00
0.00

0.02

12.63
25.26

Present
Worth

$ million

$5.64
1.44

2.95
8.39

57.36

0.19

3.76
5.26

8.55

8.55

17.88

$160

Notes: Discount rate — 10 percent.
Costs in 1986 dollars.

DE/VERTC6/025
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Table 8-6
COST SUMMARY

WATERWAYS AND FLOOD PLAIN
NONLOCAL INCINERATION

Percent

KEMEDIAL TECHNOLOGIES/
FACILITIES

Remove Material
SediJtent Dewatering
Fixed Water Treatment
Plant

Temporary Storage
Nonlocal Incineration
Mobile Water Treatment
Facility

SUBTOTAL

Mobilization, Bonds, 6
Insurance 4.00

Health S Safety 7.00

CONSTRUCTION SUBTOTAL

Bid Contingencies 20.00
Scope Contingencies 15.00

CONSTRUCTION TOTAL

Pemitting 6 Legal 5.00
Services During
Construction 5.00

TOTAL IMPLEMENTATION COST

Engineering Design Cost (»
of Construction Total) 10.00

TOTAL COSTS

Capital
Cost

$ million

$9.09
1.92

3.93
13.51
94.72

0.25

123.41

4.94
8.64

136.99

27.40
20.55

184.93

9.25

9.25

203.42

18.49

O&M Present
Cost Worth

$ million $ million

$0.02
0.00

0.00
0.00
0.00

0.02

$5.64
1.19

2.95
8.39
58.81

0.19

3.07
5.36

17.01
12.76

5.74

5.74

16.81

$220 $140

Notes: Discount rate - 10 percent.
Costs in 1986 dollars.

DE/VERTC6/026
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Table 8-7
COST SUMMARY

WATERWAYS AND FLOOD PLAIN
LOCAL DISPOSAL

Capital OCM Present
Cost Cost Worth

Percent $ million ' $ million $ million

REMEDIAL TECHNOLOGIES/
FACILITIES

Remove Material
Sedlnent Dewatexing
Fixed Water Treatment
Plant

Temporary Storage
Local Disposal
Mobile Water Treatment
Facility

SUBTOTAL

Mobilization, Bonds, &
Insurance

Health s Safety

CONSTRUCTION SUBTOTAL

Bid Contingencies
Scope Contingencies

CONSTRUCTION TOTAL

Permitting 6 Legal
Services During
Construction

TOTAL IMPLEMENTATION COST

Engineering Design Cost (»
of Construction Total)

TOTAL COST

5.00
7.00

15.00
20.00

7.00

7.00

10.00

$9.09
1.92

3.93
11.96
7.72

0.25

34.86

1.74
2.44

39.05

5.86
7.61

52.71

3.69

3.69

60.10

5.27

$65

$0.02
0.00

0.00
0.00
0.40

0.41

$6.21
1.31

2.95
8.17
7.99"

0.19

1.19
1.67

4.00
5.33

2.52

2.52

4.79

$49

includes a present worth allowance for a disposal facility replacement
of $0.18 million, which assumes a facility life of 30 yr.

Notes; Discount rate - 10 percent.
Costs in 1986 dollars.

DE/VEKTC6/027
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Table 8-8
COST SUMMARY

WATERWAYS AND FLOOD PLAID
NONLOCAL STORAGE

Percent

REMEDIAL TECHNOLOGIES/
FACILITIES

Remove Material
Sediment Dewatering
Fixed Water Treatment
Plant

Temporary Storage
Nonlocal Storage
Mobile Water Treatment
Facility

SUBTOTAL

Mobilization, Bonds, 6
Insurance 4.00

Health « Safety 7.00

CONSTRUCTION SUBTOTAL

Bid Contingencies 20.00
Scope Contingencies 15.00

CONSTRUCTION TOTAL

Permitting & Legal 5.00
Services During
Construction 5.00

TOTAL IMPLEMENTATION COST

Engineering Design Cost ( »
of Construction Total) 10.00

TOTAL COST

Capital
Cost

$ million

$9.09
1.92

3.93
11.96
16.55

0.25

43.70

1.75
3.06

48.51

9.70
7.28

65.49

3.27

3.27

72.03

6.55

$79

OsM Present
Cost Worth

$ million $ million

$0.02
0.00

0.00
0.00
0.00

0.02

$6.21
1.31

2.95
8.17
11.31

0.19

1.19
2.09

6 . 6 3
4.97

2.24

2.24

5.95

$55

Notes: Discount rate " 10 percent.
Costs in 1986 dollars.

DE/VERTC6/028
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Table 8-9
COST SUMMARY

tTASTEWATEH FACILITIES
RESTRICT ACCESS, ABANDON FACILITIES, AMD MONITOR MIGRATION

Capital O&M Present
Cost Cost worth

Percent $ million S million $ million

REMEDIAL TECHNOLOGIES/
FACILITIES

Restrict Access,
Abandon Facilities,
and Monitor Migration

Mobile Water Treatment
Facility

SUBTOTAL

$0.89

0.25

1.14

$0.03 $0.82

0.21

Mobilization, Bonds, fi
Insurance 5.00 0.06

Health f Safety 7.00 0.08

COHSTROCTIOM SUBTOTAL 1.27

0.04
0.06

Bid Contingencies
Scope Contingencies

CONSTRUCTION TOTAL

Permitting S Legal
Services During
Construction

15.00
10.00

5.00

7.00

0.19
0.13

1.59

0.08

0.11

0.15
0.10

0.06

0.09

TOTAL IMPLEMENTATION
COST 1.78

Engineering Design Cost
(» of Construction) 10.00 0.16

TOTAL COST $1.9

Notes: Discount rate - 10 percent.
Costs in 1986 dollars.

DE/VERTC6/029
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Table 8-10

COST smsmsa
WASTBaTER FACILITIES

LOCAL MCINEHATION

______AlternatiTe A_____ ______Alternative B_____

Capital 001 Present Capital OCR Pre—nt
Percent Co»t Co«t Borth Co«t Coat north

BOBIAL TBCHHOLOGIES/
FACILITIES

RCBOTC Mati/

r~-
[̂
CO

IrutMnt 0''
facllitiw S1.05 $0.00 S0.72 $1.05 SO.00 $0.72 0

0
RMOTB IbtV

Swers 0.64 0.70 0.01 0.48 1.13 0.00 0.77

Sludg* D«-
vatering 6.80 0.00 4.64 6.80 0.00 4.64

Fixed Rater

Tnat—nt
Plant 3.44 0.00 2.58 3.44 0.00 2.58

Telqmrary
Storage 11.29 0.00 7.71 12.17 0.00 8.31

Local
Incineration 35.25 0.00 24.08 44.02 0.00 30.06

Mobile Hatn
Treat—at
Facility 0.25 0.19 0.25 0.19

SUBTOTAL 58.78 0.01 68.W . 0.00

HobiliiatlOD,
Bonds, 6
Insuranc* 5.00 2.94 2.01 3.44 2.35

Health C
Safety 7.00 4.11 2.81 4.8; 3.29

CCmSTRlXTION SUBTOTAL 65.84 77.12

Bid Contiaoenciea 15.00 9.88 6.75 11.S7 7.90

Scope Contingencies 30.00 19.75 13.49 23.14 15.80

CONSTEOCTIOt) TOTAL 95.47 111.83
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Table 8-10
(continued)

______Alternative A_____ _____Alternative B_____
Capital 001 Present Capital 001 Pr—ent

Percent Coat Coat Berth Cost Cost ttorta

Peraltttng fi
Leoal 7.00 6.68 4.56 7.83 5.35

Services During CO
Construction 7.00 6.68 4.56 7.83 5.35 ^

CO

ON

0

TOTAL IMPLQIBffATIOH
COST 108.83 127.48

bgineering Design Cost 0
(» of Construction
Total) 10.00 9.55 8.68 11.18 10.17

TOBU, COST $130 - $83 $140 $97

HOTBS: Discount rat* • 10 percent.
Costs .in 1986 dollars.
Alfrnativ A—Cleaning se—r liw.
Alternative B—B—OTBI of se—r and pipe zone —ferial.

DE/VEBTC6/030
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Table 8-11
COST SUMMARY

WAsaxuazi. FACILITIES
NOBLOCAL IHCINERATIOH

Alteni*tlTt A Alt«rn«tlve B
Capital O&H Prewnt Capital O&H Pn—nt

PercMt Co»t Co»t Worth Cot Co»t Worth

RBfflBIAl. TECHHOLOGIES/
FACIUIIES -

m
Rnove Mati/ c0

Iruuent 0'-'
racilltl— $1.05 $0.00 $0.72 $1.05 $0.00 $0.72 0

0
Ro»v« H*tl/

Sewn 0.70 0.01 0.48 1.13 0.00 0.77

Sladg* Dc-
wfring 6.80 0.00 4.64 6.80 0.00 4.64

Fix»d U«ter
iFeaOMat
PUat 3.44 0.00 2.58 3.44 0.00 2.58

leiwnry
Ston«* 11.29 0.00 7.71 12.17 0.00 8.31

NonlocJl
iDCiDTJtion 37.87 0.00 25.86 AA.59 0.00 31.82

Mobile Water
Irifent
Facility 0.25 0.19 0.25 0.19

SUBTOTAL 61.40 0.01 71.44 0.00

MobUll*tion,
Bonds, &
Insunoc* 4.00 2.46 1.68 2.86 1.95

Health &
S«f«ey 7.00 4.30 2.94 5.00 3.42

CONSTRBCTIOH SUBTOTAL 68.15 79.30

Bid Coatlaguicic 20.00 13.63 9.31 15.86 10.83

Scope CoDtlngeocieg 15.00 10.22 6.98 U.89 8.12

coKSTiaicnoN TOTAL 92.00 107.05
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Table 8-11
(continued)

Alternative A Alternative B

Percent
Capital OSM Present Capital OfM Pr—ent

Cost Cost north Cost Cost Horth

P»r»ltting c
Legal 5.00 4.60

Services During
Construction 4.605.00

TOTAL IHPLfMBITMIOtt
COST 101.20

Eagln*erlng Outgo Cost
(* of Construction
total) 10.00 9.30

IOTU. COST $110

3.14 5.35

3.14 5.35

117.75

B.38 10.70

$78 $130

3.66

9.73

$90

HOTES: Difcoont rat* • 10 peroBt.
Costs in 1986 dollars.
Alternativ A—Cleaning »«—r lin*.
Alternative B—Proval of •ewer and pip* xoo* —ferial.
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Table 8-12
COST SUMMARY

WASTEWATEE FACILITIES
DISPOSAL IN WASTEW&TEB FACILITIES

Percent

REMEDIAL TECHNOLOGIES/
FACILITIES

Remove Matl/Treatment
Facilities

Sludge Oewatering
Fixed Water Treatment
Plant

Solidification
Temporary Storage
Disposal in Oxidation Ponds
Plugging of Sewers
Mobile Water Treatment
Facility

SUBTOTAL

Mobilization, Bonds, C
Insurance

Health & Safety

CONSTRUCTION SUBTOTAL

Bid Contingencies
Scope Contingencies

CONSTRUCTION TOTAL

Permitting 6 Legal
Services During
Construction

TOTAL XMPLEMTO3TATZOH COST

Engineering Design Cost (»
of Construction Total)

TOTAL COST

5.00
7.00

15.00
20.00

7.00

7.00

10.00

Capital
Cost

$ million

$1.05
6.80

3.44
2.58

11.29
3.67
1.06

06M
Coat

$ million

$0.00
0.00

0.00
0.00
0.00
0.02
0.00

Present
Worth

$ million

$0.72
4.64

2.58
1.76
7.71
2.35
0.76

0.25 0.19

30.14

1.51
2.11

1.03
1.44

33.76

5.06
6.75

3.46
4.61

45.58

3.19

3.19

2.18

2.18

4.14

$40

51.96

4.56

$57

Notes: Discount rate " 10 percent.
Costs in 1986 dollars.

DE/VEKTC6/032
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Table 8-13
COST SUMMARY

WASTEWATER FACILITIES
LOCAL DISPOSAL

AltarpatiT* A Alternative B

Percent
VOSEDIKS. TBCBMOLOGIZS/

FACILITIES

Beuv Mail/
TreatBent
Facilities

Reure Hati/

5«—rs

Sludge De-
vatTlBg

Filed Nater

TZUtMDt

Plant

SolidificBtion

T—porary
Storage

Local
Dispoaal

Mobil* Natu-

TnatMot
racilitr

SOBTOtMi

MobilliatlOD,
Bond*, 6
Insiiranc* 5.00

Health c

Safety 7.00

CdlSTROCTION SUBTOTAL

Bifl CootiDgencleB 15.00

Scope Contingencies 20.00

CONSTRUCTION TOTAL

Capital
Coet

($1,000)

$1.05

0.70

6.80

3.44

3.58

11.29

6.36

0.25

32.47

1.62

2.27

36.37

5.46

7.27

49.10

OCM

Cut
1S1.000)

$0.00

0.01

0.00

0.00

0.00

0.00

0.40

0.41

Present
Wortb

($1,000)

$0.72

0.48

4.64

2.58

1.76

7.71

7.21"

0.19

1.38

1.81

3.17

3.53

Capital
Cert

($1,000)

$1.05

1.13

6.80

3.44

2.58

12.17

6.40

0.25

33.82

1.69

2.37

37.88

5.68

7.58

51.13

001

Cost
($1,000)

$0.00

0.00

C.OO

0.00

0.00

0.00

0.40

0.40

Present
Worth

1$1,0001

(V

•̂ 1-

co
$°•7:l OS

0

0.77 0

4.64

2.58

1.76

8.31

7.24"

0.19

1.15

1.62

3.88

5.17
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Table 8-13
(continued)

Alternative A Alternative B
Capital O&H

Percent Coat Co»t
Preienc Capital O&H
Worth Co«t Co»t

Freient
Worth

Permitting &
Legal

Service* During
Con*truccioD

•tOTAL IMPLEMENTATION
COST

Engr. Design Co»t
(\ of Comer.
Total)

TOIAL COSI

7.00 3.44

7.00 3.44

55.97

10.00 4.91

$61

2.44 3.58

2.44 3.58

58.29

3.02 5.11

2.44

$43 $63 $48

Include* a preimt worth allowanc* for di*po«al facility replac——nt of $0.18 Billion
which aaauau a facility life of 30 yr.

Note*! Difcount rate • 10 percent.
Coat* in 1986 dollar*.
Alternative A—Cleaning «ewer line.
Alternative B--R—oval of aewr and pipe zone material.

DE/TEREC6/033
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Table 8-14
COST SUMMARY

WASTEWATER FACILITIES
NONLOCAL DISPOSAL

______Alternative A______ _____Alternative B______
Capital OSU Prvscat Capital OfiH Rre—nt

Cwt Cost Borth Cost Cost Rorth
PTC«nt tSl.OOO) ($1.000) (81,000) ($1.000) ($1,000) ($1.000)

BEMEDUL TECHNOLOGIES/
FACILITIES

ReMV Mati/ ; '̂

TlUtMBt f̂ -

FtCilitiM $1.05 $0.00 $0.73 $1.05 $0.00 $0.72 ^

BHOV Mati/ 0\

Sc—rs 0.70 0.01 0.48 1.13 0.00 0.77 0

0

Sludo* D«-
vafring 6.80 0.00 4.64 6.80 0.00 4.64

Fixed Rater
Tzwatamt
Plant 3.44 0.00 2.58 3.44 0.00 2.58

Solldification 2.58 0.00 1.76 2.58 0.00 1.76

T—porary
Storag* 11.29 0.00 7.71 12.17 0.00 8.31

Koolocal
Disposal 13.47 0.00 9.20 14.57 0.00 9.95

Mobil* NatT

Tnatiimt
Facility 0.25 0.19 0.25 0.19

SUBTOTAL 39.58 0.01 41.99 0.00

Hobilizatioa,
Bonds, C
Insurance 4.00 1.58 1.35 1.68 1.15

Health fi
Safety 7.00 2.77 2.09 2.94 2.01

CONSTROCTIOM SDBTOBU. 43.94 46.61

Bid Contlagwcics 20.00 8.79 3.61 9.32 6.37

Scope CaDtiogucies 15.00 6.59 3.38 6.99 4.78

CUfeTkULriCM TOTAL 59.31 62.92
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Table 8-14
(continued)

Alternative A Alternative B

Percent
Capital OfH

Cot Coat
Pr——nt Capital OSM Vzmat
Worth Cost Cost Horth

Peraittisg &
Legal

Servlo— During
Coattmction

5.00

5.00

2.97

2.97

2.20 3.15

2.20 3.15 2.15

TOTAL DIPLBlBltATIOll
COST 65.25 69.22

Engineering Design Co*t
(t of Conftmctloo
Total) 10.00 5.93

TOTIU. COST S71

3.26 6.29

$45 $76

5.72

$53

Notes: Discount rate « 10 percent.
Costs In 1986 dollar*.
Alternative A—Cleaning sewer line.
Alternative B—ReeOTal of sever and pipe zone —terial.

DE/VERTC6/034
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The feasibility-level cost estimates shown have been
prepared for guidance in project evaluation and
implementation from the information available at the time of
the estimate. The final costs of the project will depend on
actual labor and material costs, actual site conditions,
productivity, competitive market conditions, final project
scope, final project schedule, the firm selected for final
engineering design, and other variable factors. As a
result, the final project costs will vary from the estimates
presented herein. Because of these factors, funding needs
must be carefully reviewed prior to making specific
financial decisions or establishing final budgets.

SOURCES

The sources used in developing the cost estimates included
the following:

o Richardsons—Process Plant Construction Estimating
Standards, 1985.

o Means Construction Cost Data, 1985.

o Marshall Evaluation Services. 1986.

o CH2M HILL REM/FIT Cost Estimating Guide, prepared
by Mike Morrison and Greg Peterson, July 1985.

o "Love Canal Sewers and Creeks, Remedial Alterna-
tives Evaluation and Risk Assessment," an EPA Re-
gion II feasibility study, March 1985.

o "Feasibility Study of Final Remedial Actions for
the Minker/Stout site," Second Agency Review Draft
submitted to EPA Region VII in February 1986.

o "Draft Focused Feasibility Study Report for Romaine
Creek, Missouri," submitted to EPA Region VII,
July 1985.

o "Draft Feasibility Study Report for Cecil Lindsey.
Site, Newport, Arkansas," EPA Region VI Report,
June 3, 1985.

o Cost information from vendors.
o Remedial action costs incurred at Missouri sites.

ASSUMPTIONS

The general assumptions made in preparing these cost esti-
mates include the following:
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1. Personnel exposed -to the TCDD-contaminated soil would
wear Level C personal protective gear. Individuals
working around the soil but not directly exposed to it
would wear Level D gear. The use of Levels C and D
personnel protective gear will reduce worker efficiency,
shorten summer work periods, and include other health
and safety requirements. For Level C, these effects
have been reported to increase labor requirements by at
least three times over standard conditions.

2. Community relations planning would be included for all
alternatives to keep the community informed of progress
at the facility and of any potential hazards that may
exist.

3. Stringent dust control would be required for any alter-
native that involves significant soil disruption or
handling. Dust control would be provided by water spray.

4. Unless otherwise noted, costs are for the Jacksonville,
Arkansas, area for the year 1986.

5. The discount rate for economic analyses, 10 percent,
was used in determining the present worth of each of
the alternatives. This is the discount rate stated to
be used in the Guidance of Feasibility Studies under
CEKCIA ( U . S . EPA, April 1 9 8 5 ) . '

6 . The U . S . EPA Guidance on Feasibility Studies under
CERCLA ( U . S . EPA, April 1985) states that the economic
analysis period should not exceed 30 yr. Thirty years
was the economic period used. The estimated remedial
costs for most of the alternatives occurred within this
30-yr period. However, the local disposal alternatives
are expected to require replacement of the major disposal
features periodically, assumed to be 30 yr. These re-
placement costs were incorporated into the economic
analysis.

7. The first year of the economic analysis is assumed to
be the year when design of the remediation action is
initiated.

8. The years in which the costs are assumed to incur are
indicated in the implementation schedules, which are
discussed later in this section.

10. Excavation costs were based on total estimated volume
to be removed including overexcavation.

11. The costs were generated assuming that the waterways
and the flood plain would be remediated separately from
the wastewater facilities. If both areas are remediated,
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some costs could be reduced by using facilities for
both sites; for example, water treatment plant and
temporary storage facilities.

12. It was assumed that the ash and other incineration
wastes would be delisted.

13. Temporary facilities (for example, the water treatment
facility were assumed to be cleaned, delisted, and
salvaged after their use at this site.

The specific assumptions concerning quantities and methods
of implementation were presented in Sections 5 and 6 .
Estimated unit costs are presented in Appendix C.

SENSITIVITY ANALYSIS

The effect of some key variables on the capital costs was
determined. The following parameters were varied:

o Contractor fees for incineration or disposal. The
incineration fee (both local and nonlocal)and the
fee charged by a nonlocal disposal facility for
accepting the waste were varied.

o Haul distance to nonlocal incinerator and to non-
local ROSA disposal facility.A range of haul
distance of 100 to 500 miles was used. Currently,
no offsite facility has indicated it would accept
the TCDD-waste from this site.

o Level of Cleanup/Quantity of Material. Waterways
and Flood Plain—Two additional levels of cleanup
were examined in the sensitivity analysis. One
level assumed all the contaminated loose bottom
sediment in Rocky Branch and Bayou Meto that was
identified in the HI would be removed. Also,
those flood plain areas with TCDD levels greater
than or equal to 0.25 ppb (about 800 ac) would be
remediated.

The other level of cleanup was 2.5 ppb for the
flood plains and waterways. Only the northern
section of Rocky Branch and its adjacent flood
plain were identified in the HI as having TCOD
levels of this magnitude.

Wastewater Facilities—Most of the contaminated
material lies in the sludges of the aeration pond
and oxidation basins. The percent solids content
is unknown and was varied from 2 to 8 percent for
the sensitivity analysis.
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The results of the sensitivity analysis axe presented in
Tables 8-15 and 8-16 for the waterways and the flood plain
and the wastewater facilities, respectively.

IMPLEMENTATION SCHEDULE

Figures 8-1 and 8-2 present the estimated implementation
schedules for the remedial alternatives for the waterways
and flood plain and the wastewater facilities, respectively.
The actual schedule for any alternative could vary signifi-
cantly from the schedule presented. Factors such as permits, r7\

facility and equipment availability, and signing of a state ^
Superfund contract could significantly affect schedules, co

0

DE/VERTC6/016
0
0
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Table 8-15
WATERWAYS AND FLOOD PLAIN
SEHSlIIVin ANALYSIS

Capital Cott/Preaent Worth, S •illion
Restrict Acceaa and In-Flace Local Nonlocal Local Nonlocal

Variable Factor No Action Monitor HiRratloo Contalnaent Incineration Incineration Dilpoaal DiBpoaal

Ba»e Caa«* 0 1.6/1.4 4.6/3.8 240/160 220/140 65/49 79/55
Contractor Coat

Range————— 0 1.6/1.4 4.6/3.8 140-330/90-220 130-300/80-190 65/49'' 73-100/52-71
Incineration:
$400-1500/ton
Nonlocal

Diapoaal:
$50-$300/cy

Haul Diatance to
Nonlocal
Incineration/
Piapoaal——-

Range 0° 1.6*71.4 4.6C/3.8 240°/160 220-230/1*0-150 65/49' 66-79/47-55
100-500 •ilea

Level of Cleanup/
Qnantity'o?
Material1'

0.25 ppb-

2.5 ppb'1
4.8/3.5

0.89/0.85

86/63

2.2/1.9

3,200/820

81/53

2,900/750

73/48

550/370

27/20

740/470

30/21

Hie base caae waa uaed lor developing and evaluating the alternative*. The incineration coat waa aaau—d to be $1,000 per
ton, cbe nonlocal diapoaal coat $100 per yd , the haul diatance for nonlocal incineration, 200 •ilea, the haul dtatance for nonlocal
diapoaal, 500 •lies, the waterway channels aectlona with TCCO levela greater than or equal to 1 ppb would be remediated, including
the banks and adjacent flood plain In kbeae aectlona.
A cleanup level of 0.25 ppb correaponda to the flood plain. All the contaailnated looae bottoe aedtMent in Rocky Branch
(9600 ft/4100 yd > and Bayou Meto (24,800 ft/53,000 yd ) oliich waa identified in Rl Mould be reived.
The coat for Chia alternative ia not affected by the variable factor,
Ulia action level was applied to the tiatemay* and flood plain.

Co«t8 are in 1986 dollars.
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Table 8-16
UASTEUAIER FACILITIES
SENSITIVITY ANALYSIS

Variable Factor No

Base Case

Contractor Coat

Range
Incineration:
$400-$1500/ton,
Nonlocal Dispoaal:
$50-$300/cy

CO
1 Haul Diatance to
1\' Nonlocal Inclner-
"' atlon/Uspoaal

Range
100-500 •lies

Solids Content of
Uaatawater Sludges

Range
2\-frt, solida

Action

0

O'

0'

(I"

Reatrlct Acceaa,
Abandon Facilities,

and Monitor Nitration

1.9/1.7

1.9/1.7'

1.9/1.7°

1.9/1.7"

B

A
B

Capital Coi

Local
Incineration

A—120/83
B—1AO/97

A—80-150/5S-87
—90-180/62-130

A-UO^
V—ViO^

—70-170/48-120
—90-190/62-130

it/Present North, $ •i

Nonlocal
Incineration

A—110/78
B—130/90

A—74-1*0/52-99
B—83-170/58-120

A—110-120/76-82
B—130-1*0/89-97

A—61-160/43-110
B—80-180/57-130

llion
Storage In
Wastewater
Facllitle.

57/40

57/40°

57/40C

41-72/29-51 A-
B-

Local „
Disposal"

A—61/43
B—63/48

A-61/430

B-63/48-

A—tl^S'1
B—63/48

-42-80/31-54
-45-82/33-62

Nonlocal
Diapoaal*

A-71/45
B-76/53

A--67-88/43-54
B--69-95/48-67

A--62-71/40-45
B—65-76/46-53

A--46-97/31-58
B—50-100/35-71

.Costs given without parentheses are for Alternative A—cleaning of aewera—and Alternative B—reauval of sewer line and pipe lone Baterial.
The base case waa uaed for developing and evaluating the alternative*. The Incineration coat was assuand to be $1,000 per ton, the
nonlocal disposal coat, (100 per yd , the haul distance for nonlocal Incineration, 200 riles, the haul distance for nonlocal disposal,
500 illes; the solids content of the waatewater aludgea, 5 percent.
The coat for this alternative la not affected by the variable factor.

testa are in 1986 dollars.

DE/VEKEC6/019

0 0 9 8 5 1



8
-2

6



;1 
!J 

Jj 
ii 

Ii

8
-2

7



Section 9
SUMMARY OF ALTERNATIVES

This section gives a brief description of the remedial
alternatives that were developed and evaluated for the
Vertac offsite TCDD-contaminated areas in Sections 5 through
8. A summary of the evaluations is also presented.

Figure 9-1 summarizes the waste management steps for the
seven alternatives developed for the waterways and
floodplain. Table 9-1 is a summary of the descriptions and tr\

analyses of the alternatives. 00
0̂

Figure 9-2 summarizes the waste management steps for the o
seven alternatives developed for the wastewater facilities. Q
Table 9-2 is a summary of the descriptions and analyses of
the alternatives.

DE/VERTC7/029
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RESTRICT ACCe— AND I ATMN'

IN-PLACC CONTAINMENT

NONLOCAL INCINERATION '

LOCAL D—POBAL '

L IN RCHA FACBJTT ••b

' Th— dHrntlvM indud* a moixr wttw imtniwit HcHlty.
• TIMM Jitemillon Incluito • llxxt wnr trMtnwnt HcllHy.

Figure 9-1

Watte Management Step* for Remedial Alternatives
Waterway* and Floodplain __
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••iin i» ica w i—o*" i« <iitt«'M* •B

i '•» rn—m

"invs ,fw» IIIITIIS ,M«a
XMUJ-mq tn(—3 111

y« —t«ulr w 01 UMadx* •a—u iM I

nlro»wfîo~
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